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PREFACE 

Through  the  McSweeny-McNary  Torest  Research  Act,  of  192^,  Congress 
authorized  the  Secretary  of  Agrlculttire  to  conduct  a  comprehensive  survey  of 
the  forest  resources  of  the  United  States,  The  Torest  Survey  was  organized 
by  the  research  branch  of  the  U«  S»  Forest  Service  to  carry  out  the  provi- 
sions of  the  act,  and  each  regional  Experiment  Station  is  responsible  for 
this  work  in  its  territory.  In  the  Middle  Atlantic  States  the  Forest  Survey 
is  an  activity  of  the  Appalachian  forest  Experiment  Station  with  headquarters 
in  Asheville,  North  Carolina, 

The  work  of  the  Forest  Survey  is  divided  into  five  major  phases: 

^o  Inventory »  Determination  of  the  extent,  location,  and 
condition  of  forest  lands,  and  the  quantity,  species,  and 
quality  of  the  timber  on  these  lands, 

2o  Growth,  Determination  of  the  current  rate  of  timber 
growtho 

3o  Drain.  Determination  of  the  drain  caused  by  industrial 
and  domestic  wood  use,  and  the  total  loss  from  fire,  insects, 
disease,  suppression,  and  other  causes, 

^.  Requirements,  Determination  of  the  current  and  probable 
future  requirements  for  forest  products  by  all  classes  of 
consumers, 

5o  Policies  and  plans.  Analysis  of  the  relation  of  these 
findings  to  one  another  and  to  other  economic  factors  as  a 
basis  in  formulating  public  and  private  policies  and  plans 
of  forest  land  use  and  management. 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Northern  Coastal  Plain  of  South  Carolina, 
(Forest  Survey  unit  No.  2)  one  of  the  three  units  into  which  the  state  was 
divided.  Similar  releases  are  being  prepared  for  the  other  units,  the 
Southern  Coastal  Plain  and  the  Piedmont  Region.  A  complete  report  for  the 
state  will  be  published  at  a  later  date. 

Information  on  the  forest  resources  was  obtained  by  a  field  survey 
in  the  fall  of  1936«  A  total  of  9,^29  sample  plots  were  established  at 
intervals  of  one-eighth  of  a  mile  on  compass  lines  10  miles  apart,  ex- 
tending across  the  Unit  from  the  southwest  to  the  northeast.  The  statisti- 
cal sample  obtained  frcsta  these  plot  records  forms  the  basis  for  all  area, 
volume  and  growth  estimates  in  this  report,  except  where  other  sources  are 
directly  credited.  Owing  to  the  statistical  nature  of  the  data,  small 
tabular  items  have  the  greater  probability  of  error  and  should  be  consid- 
ered as  indicating  relative  magnitude  rather  than  actual  values. 

The  figures  on  consumption  of  forest  products  for  industrial  and  do- 
mestic purposes  were  obtained  by  canvassing  primary  wood-using  industries 
and  by  sampling  representative  domestic  consumers. 
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General  Description  of  the  Unit 

The  area  discussed  in  this  report  is  formed  by  a  group  of  l6  counties 
in  the  northeast  section  of  the  state  (fig,  1).  Extending  from  the  sand 
hills  of  Richland,  Kershaw,  and  Chesterfield  Counties  eastward  to  the  ocean 
the  unit  includes  approxiiMitely  Js  million  acres,  60  percent  of  which  is 
forested.  One  of  three  units  established  by  the  forest  Survey  in  the  state, 
it  is  sufficiently  homogeneous  in  its  physical  and  economic  characteristics 
to  warrant  a  separate  study  of  its  forest  resources. 

The  topography  is  that  common  to  the  Atlantic  and  Gulf  Coastal  Plains. 
Saltwater  marshes,  intersected  by  broad  rivers  and  tidal  sounds  charaeteriza 
much  of  the  coast  line.  These  treeless  marshes  gradually  merge  into  the 
sandy,  pine  flatwoods  and  the'  broad,  hardwood  swamps  bordering  the  rivers. 
Elevation  in  the  coastal  area  seldom  exceeds  ^0   feet  above  sea  level,  and  the 
general  land  sui'face  shows  little  relief,  farther  inland  these  conditions 
gradually  change  as  the  successively  higher  terraces  are  reached.  Here  the 
more  pronounced  slopes,  higher  interstream  altitudes,  and  narroiver  stream 
valleys  give  a  distinctly  rolling  character  to  the  land  surface.  Near  the 
western  boundary  a  narrow,  irregular  belt  of  sanr]  hills  extends  across  the 
entire  unit  through  Chesterfield,  Kershaw,  and  Richland  Counties.  This  is  a 
distinct  topographic  zone  lying  between  the  Coastal  Plain  and  the  higher 
PiedJT).ont  Plateau  which  intrudes  into  the  western  border  comities  of  the  unit* 
From  elevations  of  approximately  600  feet  in  the  Piedmont  areas  the  general 
land  surface  drops  sharply  along  the  eastern  edge  of  the  sand  hills  and  thence 
with  a  more  gradual  descent  to  the  flatwoods  and  marshes  along  the  coast. 

Drainage  is  southeasterly  through  the  Santee  and  Pee  Dee  Rivers  and 
their  tributaries.  V/ith  headwaters  in  the  upper  Piedmont  west  of  this  unit 
these  rivers  traverse  the  sand  hills  through  well-defined  valleys.  Through 
the  rolling  uplands  of  the  Coastal  Plain  the  valleys  widen  and  the  stream 
velocity  drops  markedly  until,  near  the  coast,  the  main  channels  divide  into 
many  sluggish  branches  and  meander  through  broad,  wooded  bottomlands  and 
tidal  marshes.  The  larger  rivers  are  heavily  burdened  with  silt  washed  from 
the  fields  and  caving  banks  in  the  headwaters  above  the  sand  hills,  vjhareas 
the  Ashely,  Black,  and  a  few  smaller  streams  rising  in  the  Coastal  Plain 
seldom  have  heavy  silt  content. 

Throughout  the  unit  most  of  the  soils  are  sedimentary  clays  and  sands 
moderately  v/ell-drained  except  in  the  flatwoods  and  bottoralands  where  insuf- 
ficient gradient  and  periodic  inundation  cause  surface  water  to  accumulate 
during  the  winter  and  spring  months.  In  the  sand  hills  the  deep,  coarse- 
textured  soil  retains  little  moisture  and  is  so  deficient  in  many  plant  nu- 
trients that  little  opportunity  is  offered  for  either  profitable  farming  or 
commercial  timber  production. 

Although  moderate  sheet  erosion  and  occasional  gvillying  occur  on  the 
abandoned  fields  and  steeper  slopes  of  the  upper  Coastal  Plain,  the  erosion 
problem  in  general  is  comparatively  unimportant  over  most  of  this  unit. 


Transportation  and  travel  facilities  are  adaquata  for  the  needs  of  the 
area.  The  Seaboard  Air  Line,  the  Southern,  and  the  Atlantic  Coast  Line  rail- 
roads with  their  subsidiary  lines  provide  rail  service  for  every  county  seat 
in  the  unit.  Many  inter-connecting  carriers,  especially  in  the  central  agri- 
cultural counties,,  serve  all  the  important  manufacturing  and  producing  cen- 
ters.  Only  in  the  heavily  timbered  portions  of  the  coast  counties  are  there 
any  extensive  areas  more  than  6  miles  from  railroads.  A  network  of  hard- 
surfaced  highways  is  spread  over  the  entire  unit;  local  fariti-to-market  and 
county  highways  give  year-round  access  to  practically  ail  areas. 

The  Intracoastal  7Jaterway  and  the  navigable  channels  of  the  Santee 
and  Pee  Dee  Rivers  with  their  larger  tributaries  provide  facilities  for  wa- 
ter transportation.  For  shallow  draft  barges  and  small  pov;er  boats  the 
natural  channels  of  the  Congaree  and  Wateree  are  usable  as  far  as  Golufabia 
and  Camden^  respectively.  The  Santee-Cooper  River  hydroelectric  project 
being  constructed  near  Moncks  Corner  will  divert  water  from  the  Sentea  to 
the  Cooper  River,  providing  an  improved  navigable  vjaterviay  between  Cbjarles- 
ton  and  Columbia.  The  Pee  Dee  River,  nov  under  Federal  improvement,  has  a 
navigable  depth  of  9  feet  to  Smith's  Mills  in  northern  C-eorgetown  County. 
The  Waccamaw  River  is  open  to  shallow  draft  vessels  from  -cho   mouth  of  Vlinyah 
Bay  to  Red  Bluff  in  Horry  County.  Compai-atively  little  use  has  been  made  of 
thes?  waterways  in  recent  years,  although  barging  of  pulpwood  and  other  for- 
est products  has  increased  since  the  construction  of  new  pulp  mills  at  GrBorge- 
town  and  Charleston. 

Charleston  is  a  deep  water  port  with  terminal  facilities  for  coastwise 
and  transatlantic  shipping.  Forest  products  handled  at  this  port  during  193^ 
totaled  nearly  300*000  tons.  Georgetown,  located  on  an  estuary  of  Vfinyah  Bay, 
is  connected  with  Charleston  through  the  intracoastal  canal  and  handles  con- 
siderable tonnage  in  forest  products,  particularly  pulpwood,  in  both  coast- 
wise and  internal  shipments. 

The  Census  of  1930  recorded  a  population  of  66o,^6l  for  this  area, 
55  percent  of  which  was  negro.  In  only  5  oi'  ^be  l6  counties  were  there  more 
white  than  negro  inhabitants.  Charleston,  with  a  population  of  62,265,  and 
Columbia,  the  State  capital,  population  51>5^1»  ^ire  the  largest  cities  in 
the  unit  and  also  in  the  state.  Their  influence  as  marketing,  banking,  and 
railroad  centers  is  felt  throughout  the  entire  area.  Those  cities,  together 
with  Sumter,  Florence,  and  a  number  of  smaller  industrial  and  trading  centers 
contain  most  of  the  urban  population.  The  rural  population,  hov/ever,  predom- 
inates in  the  area  as  a  whole  and  accounts  for  J2   percent  of  tre  total.  Dur- 
ing the  decade  192O-3O  the  Census  records  a  3  percent  increase  in  total  in- 
habitants notably  in  Florence,  Horry,  and  Marion  Counties.  Six  coimtiec  sus- 
tained losses,  the  largest  of  which  was  l4-  percent  in  Clarendon  County. 

Agriculture  is  the  leading  activity  in  the  area.  The  Census  of  I935 
listed  nearly  6o,000  farms  and  an  agrarian  population  of  3/0,923,  about  56 
percent  of  the  total  for  the  unit.  In  I936  the  Survey  found  a  total  of 
nearly  2j  million  acres  in  cropland  and  improved  pasture  located  largely  in 
the  central  counties  (table  1), 

Xe  Kershaw,  Lee,  and  Florence  Counties,  according  to  the  1935  Census 
of  Agriculture,  approximately  ^0  percent  of  the  land  area  is  in  farms,  in- 
cluding '^-oodlands,  vvhile  in  Charleston,  Berkeley,  and  Georgetown  Countiesi 
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only  20  to  32  percent  is  in  farm  owiership.  Tbe  average  farm  is  about  6^ 
acres,  of  which  35  acres  are  woodland.  Approximately  6l  percent  of  the 
farms  were  leased  to  tenant  operators,  over  one-third  of  whom  were  share- 
croppers. 

Table  1.  -  Total  land  area  classified  by  major  use 


T   ,      ,            •        ,  :    1  report ion 

Land  use  class         .       Area  ^  ^   i  ■, 

__^_____^^ _• :   of  total  area 

-  -  -  -  Acres  ---."--  Percent  -  ■ 


Forest 

•  Productive 
Non-product  i ve 
Total  forest 

9.600 

^,50^, 

,000 

59-5 
0,1 

59-6 

Won -fore St 

Agricultural 
Cropland 
Improved  pasture 

2,329,i^00 
6^,200 

30.^ 
0,9 

Abandoned  cropland 

Marsh 

Tov?ns ,  rights-of-way ,  etc . 
Total  non-forest 

i2il-,^0 
321,000 

215,100 

3.056, 

,100 

1.6 
^^3 

koA 

Total 

7.566, 

,100 

100.0 

Half  of  all  gainful  vjcrkers  in  the  unit  v;ere  empioyed  on  farms, 
according  to  the  193^  Census.  The  Unemployment  Census V  taken  in  Novem- 
ber, 1937  indicates  that  of  all  unemployed,  partially  employed  or  relief 
workers  in  the  area,  ^0  percent  vjere  farm  residents. 

In  this,  as  in  many  other  sections  of  the  South,  much  of  the  forest 
acreage  is  held  ir.  small  tracts  and  wood-lots  seldom  exceeding  5^0  acres 
in  extent.  According  to  the  1935  Agricultural  Census  mors  than  1^  million 
acres  or  about  one-third  of  the  total  forest  area  is  farm  woodland.  The 
larger  ovraerships  are  confined  principally  to  the  coastal  counties  where 
extensive  agricultural  development  has  not  taken  place.  Large  estates  and 
the  remnants  of  old  plantations  occupy  thousands  of  acres  more  or  less  re- 
served from  exploitation.  Hecreational  preserves,  m.anagod  primarily  for 
game  breeding  and  hunting,  aggregate  more  than  1^0,000  acres. £/  It  is 
estimated  that  industrial  interests,  chiefly  lumber  and  palp  companies, 
?)wn  more  than  700,000  acres  of  forest  land  scattered  throughout  the  imit. 
The  larger  of  these  ownerships  occur  principally  in  the  pine  flatwoods  of 
the  coastal  counties  and  include  some  of  the  best  timber  land  in  the  state. 

!_/  Census  of  Total  and  I'artial  Unemployment.  J.  D.  Diggers,  Administrator-, 
V/ashington,  D.  C. 

£/  £stim.ated  by  the  Division  of  State  and  Private  Forestry,  Southern 
Region,  U.  S  Forest  Service,  Atlanta  Georgia. 
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Th.o  United  States  Forest  Service  through  purchase  has  established  the 
Francis  Marion  National  Forest  in  Berkeley  and  Charleston  Counties.  On  June 
30,  193^,  the  gross  area  v/lthin  the  forest  boundary  totaled  ^1^,700  acres, 
of  which  2^-3,2^3  acres  were  in  Government  ownership.   Other  public  agencies 
are  estimated  to  own  more  than  200,000  acres  of  forest  and  farm  land  in 
scattered  tracts  throughout  the  unit. 

When  compared  to  the  Piedraont  counties  farther  west,  this  pert  of 
South  Carolina  is  not  highly  developed  industrially.  The  textile  industry, 
although  rated  as  the  leading  manufacturing  activity,  is  confined  largely 
to  the  three  western  counties.  The  harvesting  and  primary  manufacture  of 
wood  products,  although  secondary'  in  importance  since  the  rise  of  the  tex- 
tile industry,  is  nevertheless  a  long  established  business,  widely  distrib- 
uted in  all  counties  of  the  unit.  The  recent  expansion  of  the  pulp  indus- 
try involving  millions  of  dollars  in  plant  investment  and  land  purchases 
in  this  area  has  stimulated  production  of  forest  products  especially  in 
the  more  heavily  timbered  coastal  counties. 

Forest  description 

The  aggregate  forest  area  in  this  Survey  unit  in  193^  was  ^,50^,000 
acres  —  approximately  60  percent  of  the  total  land  area  {table  1),  A 
small  fraction  of  this  acreage  was  classified  by  the  Forest  Sui'vey  eo  "non- 
productive'f.^/  This  area,  chiefly  brush  covered  sand  dunes,  showed  no  in- 
dications of"~past  cutting  and  such  poor  tree  growth  that  the  possibility  cf 
future  timber  production  is  exceedingly  remote >   Only  the  ^,^9^9^00  acres 
of  productive  forest  land  are  included  in  the  discussion  of  forest  area. 

The  Forest  Survey  recognized  thi-ee  major  topographic  divisions  in 
the  forested  areas  of  this  unit.  Approximately  2  million  acres,  or  ^5  per- 
cent of  the  forest  area,  lies  in  a  broad  bolt  of  flatwoods  which  parallels 
the  coast  and  extends  inland  for  about  5^  miles.  Rolling  uplands,  which 
characterize  most  of  the  inland  areas,  total  approximately  1,100,000  acres, 
or  25  percent  of  the  forest  area.  The  remaining  30  percent  is  in  v;ocded 
sw8jnps  and  bays  of  the  flatwoods  and  in  alluvial  bottomlands  of  rivers  and 
strriai^^s  throUi?^out  the  unit. 

Forest  Types 

Four  major  tree  associations,  loblolly  pine,  longleaf  pine,  bottom- 
land and  swamp  hardwoods,  and  upland  hardwoods,  representing  the  grouping 
of  13  individual  forest  types,  are  used  in  the  description  of  tho  forest 
area. 

Loblolly  pine  with  its  associates,  longleaf,  shortleaf,  and  pond 
pines,  red  and  black  gums,  oaks,  and  species  of  minor  commercial  impor- 
tance, occupies  nearly  half  of  the  total  forest  area  (table  2)u  Loblolly 
pino  makes  up  69  percent  of  the  total  cubic-foot  volume  in  this  type-group. 

3/  See  page  27  for  explanation  cf  terms. 
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Table  2.  -  Productive  forest  area  classified  by  forest  condition 

and  type-group 


Forest  condition 


Type  group 


Loblolly 
pine^/ 


^  "  Bottomland 
Longleaf  ^  hardwood 

^^^®   -and  cypress 


Upland 
hardwood 


Total 


Propor- 
tion of 
total 


Acres 


Acres 


Acres 


Acres 


Acres   Percent 


Sawlog  size 
Old  growth 
Uncut 
Partly  cut 

Total 

Second  growth 
Uncut 
Partly  cut 

Total 

Total  sawlog 
size 

Under  sawlog  size 
Second  growth 
Reproduction 
Clear  cut 

Total  under  saw- 
log size 

Total  all 
conditions 


69,^00   7; 200 
1^2,000  ^^,^0 


26^,^00     5,700    351.500     7.^ 
2^^,900    12,^00    ^95.100    11.0 


211,^00  62.600     553 P 700    1^>500    ^^6,600    l^.g 


^26.500  257,600 
3^.5  v20Q  ■_.5ir^0Q. 


2^7,300   13,600  1,3^5,000   30.^ 
■■■lo^^go ^,^00   5^^>ooo   12.1 


1,211,700317.000     __J.77,900_    22.^00^1,929.000        ^2»9 


1,^23,500  379.600 


. , 600  _  ^  ko ,^00  2 ,77^, 600   61. 7 


572.900  30^,900 

179,700  6^1-,  200 
36.200  50.500 


7g^,^oo  ^23,600 


231,900 
^5,100 


151.700 
26,500 

^00 


1,265,'I00 

355.500 

101.900 


2^.1 

7.9 


111 


331. to  179.000  1,722. goo   3^.3 


2,212,300  ^03,200   1. 263^000  219,900  ^,^-9^.to  100.0 

Percent  of  total    1^9. 2     17,9       2^.0      If. 9     100.0 
}J   Includes  shortleaf  pine  and  pond  pine  types. 

Longleaf  pine  dominates  approximately  1^  percent  of  the  forest  area. 
Although  the  most  extensive  areas  of  this  type-group  occur  in  the  sand 
hills  of  Kershaw,  Richland,  and  Chesterfield  Counties,  the  best  stands  are 
in  smaller,  scattered  tracts  in  Georgetown,  Charleston,  and  Berkeley  Coun- 
ties. Loblolly  pine,  pond  pine,  and  scrub  oak  are  the  most  common  associ- 
ates, the  latter  frequently  taking  over  areas  of  former  longleaf  pine  land 
to  the  exclusion  of  commercially  valuable  species.  This  is  particularly 
true  in  the  sand  hill  section  along  the  western  boundary  of  the  unit.  The 
associated  species  together  accoimt  for  less  than  20  percent  of  the  total 
cubic  volume  in  this  type-group. 
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The  remaining  33  percent  of  the  forest  acreage  is  occupied  by  vari- 
ous hardwood  types.  The  bottomland  hardwood  type  group  commonly  found  in 
the  flood  plains  of  rivers  and  in  the  extensive  areas  of  poorly  drained 
swamp  occupies  26   percent  of  the  total  forest  area.  The  river  bottoms  are 
the  source  of  most  of  the  high-quality  hardwoods  cut  in  this  unit.  Red,, 
blackj,  and  tupeio  g\m   are  the  predominant  species  with  oakj  cypress j,  and 
loblolly  pine  the  principal  associates.  A  lower  grade  of  oaks,  gums,  and 
hickories  occurs  frequently  in  the  roiling  uplands  scattered  among  the 
pine  stands.  This  upland  hardv/ood  type  occupies  an  aggregate  area  of 
220,,000  acres,  less  than  5  percent  of  the  total  forest  areaj  and  includes 
about  ^7^000  acres  of  scrub  oak  which  has  completely  taken  over  areas  for- 
merly occupied  by  longleaf  pine^ 

The  type  map  (fig.  1)  indicates  the  general  dominance  of  certain  spe- 
cies or  groups  of  species  over  extensive  areaso  Within  these  broad  ranges 
many  areas  of  different  but  leas  prevalent  forest  types  occur »  as  well  as 
large  blocks  of  cultivated  land.  The  acreage  dominated  by  the  major  type 
groups  as  shown  on  the  map,  therefore,  cannot  be  compared  with  area  figures 
shown  in  table  2. 

Forest  Conditions 

The  forest  area  was  classified  according  to  its  condition  with  res- 
pect to  size,  age  J  and  cutting  history  of  the  timber  (table  2)o  Sawtimber 
areas t  on  ^ich  sawlog-size  trees  predominates  occupy  slightly  more  than 
2-3A  millioa  acres,  or  62  percent  of  the  total  productive  forest  area. 
This  acreage  of  sawtimber  was  further  clasflfied  into  areas  bearing  stands 
of  old-growth  trees  end  areas  bearing  seeoii., -growth  trees.  The  old-growth 
sawtimber  area,  nearly  two-thirds  of  which  is  in  the  bottomland  hardwood 
and  cypress  type  group  oceuipes  I9  percent  of  the  total  forest  area.  More 
than  half  of  this,  nearly  500tiOOO  acres ^  has  been  culled  for  selected  spe- 
cies and  high  quality  trees.  To  consumers  of  high-quality  timber  the  grad- 
ual depletion  of  the  old-growth  timber  is  probably  the  most  significant 
change  now  taking  place  In  the  forests  of  the  unito 

Second-grov/th  stands  predominate  in  the  sawlog-eize  condition  in  all 
but  the  bottomland  hardwood  and  cypress  type-group.  At  the  time  of  inven- 
tory almost  two  million  acres  were  classified  in  this  condition.  Partial 
cuttings  had  occurred  on  5^0 000  acres..  Loblolly  pinep  with  its  principal 
associates  —  longleaf  pinej  red  gumj,  and  pond  pine  -»  make  up  ^2  percent 
of  the  sawtimber  volume  in  these  forest  conditionso 

The  und.3r-sawlog-siz9  condition  contains  three  sub^divisionss 
(1)  second  growth,  under -sawlog- si ze,  (2)  reproduction^  and  (3)  clear-cut. 
The  first  of  these  is  typical  of  areas  where  the  predominant  stand  has 
advanced  beyond  the  seedliag  stage  but  has  not  yet  attained  the  size  or 
volume  necessary  to  produce  sawlogs.  Occupying  slightly  more  than  1:| 
million  acros,  this  condition  represents  2^  percent  of  the  forest  area. 
The  reproduction  condition  includes  only  those  areas  on  which  a  new  forest 
cover  recently  has  become  established.  Occurring  principally  In  the  pine 
st&  as»  this  condition  occupies  only  ^  percv?ut  of  the  forest  area»  The 
clear-out  conditicrv  having  lesi's  th'^.n  ^0  seedlings  per  acre^  and  insuffi- 
cient volume  or  n .jjiber  of  stems  to  cpalify  for  any  other  forest  condition, 
covers  a  to-al  of  ^':' 1,900  acres  or  2  pr'^cent  of  the  forest  area.  This  is 
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a  relatively  low  proportion  in  comparison  with  other  coastal  survey  units 
in  the  deep  Soutli  particularly  in  Florida  and  Louisiana.  The  clear-cut 
area  occurs  as  small  tracts  scattered  throughout  the  unit»  Nearly  one 
half  is  in  the  longleaf  pine  typOj,  chiefly  in  the  sand  hills  a 

A  closer  appraisal  of  forest  conditions  with  regard  to  stocking  and 
otand  density  discloses  widespread  deficiencies  on  much  of  the  forest  area. 
Probably  the  most  outstanding  of  these  deficiencies,  because  of  its  strike 
ing  appearance  rather  than  eeonomic  importance,,  is  the  101s, 900  acres  of 
forest  land  classified  as  clear-c^ito  Presenting  problems  of  fire  protec- 
tion and  perhaps  direct  planting  in   order  to  make  thenti  again  reasonably 
productive,  these  clear-cut  areas  place  upon  their  owners  the  financial 
burdens  coimnon  to  more  productive  forest  lands  without  possessing  the  bene- 
fits of  an  immediate  liquid  asset  or  a  growing  resource. 

In  the  large  area  of  second  growth  many  of  the  stands ;,  particularly 
pine  in  the  younger  age-classes,  are  understocked.  Heavy  cutting  and  re- 
peated fires  have  resulted  in  widely  spaced  stands  with  often  an  excess- 
ive number  of  poorly  formed  trees  and  inferior  species.  This  condition 
is  well  illustrated  by  comperison  of  the  average  volume  per  acre  (in  cords) 
on  uncut  pine  areas  in  ropre tentative  age-classes „  with  average  volumes 
weighted  by  site  on  the  best  10  percent  of  the  area  in  these  types  and  ago- 
classeso 

Average  volume  per  acre 
uncut  conditions 


Rela- 

fcion  all 

;e  class 

All  pine 

Best  10  percent 

pine 

types  to 

types 

of  pine  types 

best 

10  percent 

Cords 

Cords 

Percent 

21-30 

6o5 

19o2 

3^^ 

iH-50 

15o5 

35^6 

Ipf 

6l"70 

l9o5 

^2c.O 

l^6 

The  fact  that  10  percent  of  the  pine  area  in  these  age-classes  ajad 
conditions  already  supports  such  large  stands  is  evidence  that  these  den- 
sities of  stocking  are  not  unattainable  objectives  and  further  indicates 
the  results  that  may  be  obtained  through  protective  measiires  and  reason- 
able management. 

The  rapid  reduction  of  the  old-growth  acreage  in  the  last  ^0   years 
has  resulted  in  an  unbalanced  distribution  of  the  forest  area  among  the 
various  size  and  age  classes  of  timber »  Instead  of  a  desirable  propor- 
tional distribution  of  acreage  among  all  age  classes,,  an  excess  has 
developed  in  the  age-classes  between  20  and  ^Q   years,  and  a  deficiency 
in  the  acreage  of  the  more  mature-  timber.  Such  a  situation;,  although 
having  little  effect  on  the  total  volume  of  wood  available  each  year^ 
tends  to  place  an  increasingly  high  premium  on  old-growth  timber  and  ne- 
cessitates the  readjustment  or  removal  of  a  number  of  commercial  forest 
enterprises. 
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Volume  Estimates 

Estimates  of  sawtimber  volume  include  only  merchantable  trees  eon- 
taining  timber  of  a  size  and  quality  suitable  for  sawlogs.  The  volumes  are 
net  log  scale  —  that  is»  allowance  has  been  made  for  material  that  would 
be  left  in  the  woods  because  of  rot,  fire  scar,  crook,  limbiness,  and  simi- 
lar defects,  as  well  as  for  loss  in  sawing  at  the  mill  due  to  sweep  and 
interior  defects. 


Table  3.  -  Net  board-foot  volume  classified  by  major  species  groups, 
according  to  International  f-inch,  Soribner, 
and  Doyle  log  rules 


Major  species  group 


Doyle 


Thousand  board  feet  -  -  - 


Pines 
Loblolly 
Longleaf 
Pond 
Shortleaf 


Total  pines 


6,322,2+00 

1,3^1,000 

511-5,700 

315,000 

^,52^1-,  100 


5.^9^,000 

l,llH-,200 

ii-67,occ 
262,900 

7,33^.100 


3, 93^1-,  100 
697,500 
316,200 
165,500 

5.113,300 


Hardwoods 
Red  gum 
Black  gum 

Tupelo  gum 
Red  oaks 
7/hite  oaks 
Ash 
Other c 

Total  hardv/oods 


1,71^-,  000 

l,07i<-,400 

'^29,300 
620,000 
397.900 
2^2,500 

^?^3,VjO 
5,^01,500 


1,5^^,  Wo 
9^7,^00 
396,200 
573,500 
372,100 

25^,^00 

797.700 

'1,970,100 


1,3325,200 
77i,i^00 

326,100 
^?^9,700 
329,100 

206,600 
629 , 600 

^,091,100 


Cypress 


^96,^00 


^00,200 


590,300 


Total  all  species 


li|-,^22,ll00     13, 10^,  to 


9,79^.700 


3y  The  scale  by  International  4""l^ch  rule  closely  approximates  green 
lumber  tally. 
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The  total  net  board-foot  inventory  is  expressed  in  terms  of  three 
major  log  rxiles  in  table  5»  Although  the  Doyle  rule  is  used  most  common- 
ly by  the  lumber  industry,  it  is  not  a  true  measure  of  all  standing  tim- 
ber throughout  the  wide  range  of  tree  diameters  included  in  the  inven- 
tory. The  Scribner  rule»  now  widely  used  by  the  United  States  Forest 
Service,  although  more  acctirate,  likewise  is  faulty  as  a  measure  for 
mixed  tree  sizes.  The  closest  approximation  to  actual  recoverable  volume 
for  all-sized  trees  that  may  be  computed  through  the  use  of  log  rules  is 
that  offered  by  the  International  ^-inch  log  rule  which  is  used  in  sub- 
sequent board  foot  tables  in  this  report.  Comparison  of  the  Doyle  and 
International  estimates  in  table  3  discloses  that  the  total  volume  accord- 
ing to  Doyle  rule  is  but  66  percent  of  that  as  measured  by  the  Interna- 
tional rule. 

Of  the  l^l-.^  billion  board  feet  inventoried  in  I936,  5^  percent 
was  pine,  3^  percent  hardwoods,  and  6  percent  cypress  (table  k).     Lob- 
lolly pine  is  the  predominant  species  in  the  unit,  comprising  7^  percent 
of  the  pine  volume  and  ^3  percent  of  the  total  sawtimber  volume  in  all 
species.  iUaong  the  hardwoods  red  gum  is  the  leading  species  with  a 
volume  of  nearly  I-3A  billion  board  feet  or  32  percent  of  all  hardwood 
volume.  With  black  and  tupelo  gum  accounting  for  another  26   percent,  the 
three  gum  species  together  make  up  about  60  percent  of  all  the  hardwood 
sawlog  volume  in  the  unit. 

One-fourth  of  the  pine  volume  and  nearly  three-fourths  of  the  hard- 
wood and  cypress  volume  occur  in  the  old-growth  condition.  This  does  not 
mean,  however,  that  all  of  the  volume  in  the  old  growth  condition  class 
is  high  quality  material.  Over  half  of  the  pine  volume  and  over  one- 
third  of  the  hardwood  and  cypress  volume  in  this  condition  occurs  on 
"partly  cut"  areas  indicating  that  these  areas  have  been  culled  for  se- 
lected species  and  high  grade  trees.  In  other  instances,  the  old-growth 
consists  of  over  mature  stands  or  stands  on  poor  sites  which  do  not  con- 
tain a  high  proportion  of  quality  timber.  The  volume  in  old-growth  con- 
ditions also  includes  the  volume  of  second  growth  trees  occurring  on 
these  areas.  The  old-growth  pine  is  found  chiefly  in  small  scattered 
tracts  throughout  the  central  and  eastern  portions  of  the  unit.  Old 
growth  hardwoods  and  cypress  is  confined  to  the  bottomlands  and  swamps 
bordering  the  larger  rivers,  particularly  the  Santee,  Wateree,  and  Pee 
Dee. 

Practically  all  of  the  sawtimber  volume  shown  in  table  k   is  acces- 
sible. The  large  bottomland  swamps  require  special  logging  equipment 
but  it  is  rare  to  encounter  any  physical  obstacle  to  logging  which 
modern  machines  and  methods  can  not  overccane.  The  more  serious  hin- 
drances to  harvesting  timber  are  economic  in  nature  and  are  closely  asso- 
ciated with  ownership  and  its  policies,  market  conditions,  stand  quality 
and  age,  and  stocking  or  stand  density.  A  graphic  analysis  of  the  latter 
item  may  be  considered  an  index  to  economic  availability  and  is  shown  in 
figure  2  for  the  sawlog-size  stands  of  the  pine  and  hardwood  type  groups. 
In  the  former,  the  distribution  of  ^,370,300  M  board  feet  on  1,^^03,100 
acres  is  shown  in  volume -per-acre  classes.  Twenty-seven  percent  of  the 
area  in  the  pine  type  groups  is  occupied  by  stands  with  less  than  2,000 
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Table  k,   -  Net  board-foot  volume  classified  by  species  group  and  forest 

condition 

International  ^-inch  rule 


Species 
group 


Forest  condition 


Sawlog  size 


Old  growth^ 


Uncut 


Partly 
cut 


Second  growth 


Uncut 


Partly 
cut 


Under 
sawlcg 
sizeV 


Total 


Propor- 
tion of 
total 


Pines 
Loblolly 
Long leaf 
Pond 
Shortlaaf 

Total 


Thousand  board  feet 


Percent 


726,100  715.300  5,723,100 

53,^00  279.000  7^1,200 

121,200  ^3,000  2l^■3,100 

5^,200  3^,600  133,100 


966,500  191, '400  6, 322, '100  ^2.7 

160,200  1C6,^00  1,3^1,000  9.0 

67,500  30,900  5^5.700  3.7 

66,300  1^,^00  315,000  2.1 


959,300  1,115,900  if,^ik),500  1,260,500  3^7,900  ^,52^,100  57.5 


Hardwoods 
Red  gUDi 
Black  gum 
Tupelo  gum 
Had  oak 
White  oak 
Ash 
Others 


9^6,100 
399,700 
202,300 
211,  to 
1^7,500 

lg^,500 
311,200 


261,900 
^12,200 

1^9,  ^K)0 

132,100 

136,600 

i|o,900 

235.600 


371,100 

1^7.300 
27,^00 

206,100 
^,500 
4^,600 

25^,300 


112,^00 
56,000 

6,600 
61,900 
22,^00 

6,000 
60,900 


22,500 
19,200 
3,600 
^,100 
6,500 
2,500 
22,000 


1,714,000 

1,074,^00 

429,300 

620,000 

397.900 

2?52,500 

^^3,^'0 


11.6 

7.3 

2.9 

4.2 

2.7 
1.9 

5.9 


Total   2,443,100  i,4og,ioo  1,139,300   326,600  ^4,4oo  5,401,500  36.5 


Cypress 


466,900   2o4,4oo   171, 4oo   39,300  i4,^oo   ^96,^00   6.0 


Total  all 
species     3,^69,300  2,723,400  6,151,200  1,626,400  447,100  l4,^22,4C0  100.0 


Porcent  of 
total 


26.1 


1^.4 


4l.5 


11.0 


3.0 


100.0 


1//  Includes  64  million  board-feet  on  the  areas  classified  as  reproduction 
and  clear  cut. 
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PINE    TYPE    GROUP 


NET  VOL-PER-ACRE  CLASS 
(board  feet-INT.  |/4  in.  rule)       o_ 

LESS  THAN  1,000 


tOOO     TO   1,999 


2,000   TO   3,999 


10 


PERCENT 

15  20  25 


30 


35 


4,000    TO   5,999 


6,000    TO    7,999 


8,000    TO   9,999 


10,000  AND  OVER 


LESS  THAN  1,000 


1,000     TO     1,999 


2,000   TO    3,999 


4,000   TO   5,999 


6,000    TO    7,999 


8,000   To    9,999 


10.000  AND  OVER 


HARDWOOD  TYPE  GROUP 


riGUR£  2-  PROPORTIONAL  DISTRIBUTION  OF  AREA  AND  BOARD- 
FOOT   VOLUME  IN  THE  SAWLOG-SIZE  CONDITIONS 

BY  VOLUME-PER-ACRE  CLASSES 
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board  feet  per  acre  and  contains  ^  percent  of  the  volume.  If  a  density 
of  2,000  board  feet  per  ac-o  is  considered  a  minimum  for  profitable  log- 
ging other  factors  being  favorable,  then  nearly  three-quarters  of  the  saw- 
timber  area  carrying  nine-tenths  of  the  volume  in  these  important  type 
groups  offers  operating  possibilities. 

In  the  sawlog-size  conditions  of  the  hardwood  type  groups,  which 
includes  the  cypress  type,  stands  with  less  than  2;, 000  board  feet  per 
acre  occur  on  less  than  20  percent  of  the  total  sawtimber  area  in  these 
conditions  and  type  groups.  Comparison  of  the  heaviest  stands  of  pine 
with  hardwood  shows  that  a  substantially  higher  proportion  of  the  hard- 
wood sawtimber  occurs  in  densities  of  10  M  or  more  board  feet  per  acre 
than  Is  true  of  the  pine. 


Table  5»  -  Average  net  sawtimber  volume  per  acre  classified  by  type 
group,  species  group,  and  forest  condition 


Type  group  and 
species  groups 


Forest  condition      :Average  :   All   * Weighted 

average 


Sawlog  size         :all  saw-:  under 


Old  growth  '.Second  growth  :log  size:  sawlog  'q^h   con- 


Uncut  ''^^l^^''   Uncut  ''^^""l^^'   Jf^^*  ^«i?«  ^^^'^ditions 
:  cut  :       :  cut  :  tions  :  ditions 


Board  feet  per  acre 


Pine  type 

Species  group 

Pine       10,030  5,0l^0  k,J,^0     2,750   ^,26o     260     2,660 
Hardwood     1,230    5^    330    2^0     3^0     20      23O 

Total    11,260  5,5^0  i<-,66o  3,030  ^,0^0         2^0    2,^90 

Hardwood  typej^ 
Species  group 

Pine         6^0    ^0    k^O         yjO  50O     50 

Hardwood    10,26o  5,o60  3,170  2,430   5,670     I50 

Total     10,9^  5,i^60  3,650  2,6500   6,170     200     i^,120 

Average  all  types 
Species  group 

Pine        2,730  2,250  3,^90  2,320   2,950     200     1,900 
Hardwood    ^,2^0  3,26o    95O    670   2,230     60     l,lK>0 

Total     11,010  5,510  ^,\\Q     2,990   5,1^0     260     3,300 


1/  Includes  cypress  type. 
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MILLION    BOARD    FEET   (international  i/4  inch  rule) 


SPECIES 
GROUP 


ALL 

PINE 

SPECIES 


DIAMETER 
GROUP 


10  -  12 


§ 


8 


§ 


14-  le 


20-24 


26    AND 

LARGER 


ALL 

HARDWOOD 

SPECIES 


14-  16 


20-24 


20  AND 
LARGER 


t:zz. 


■:■■■<:'■  ■.■■■^-.■.'fvM 


tvy.;ata:i:,jyi;fia.ijAitwJ.fi 


FOREST  CONDITION   CLASSES 

OLD     GROWTH 


SECOND  GROWTH 


SAWLOC 
SIZE 


ALL    UNDER    SAWLOG     SIZE 


^■.^':^:^^^:H..-..^.^fe^^ 


/-/(?i//9£- 3 -DISTRIBUTION    OF    NET    BOARD-FOOT    VOLUME 
BY  DIAMETER  GROUP  AND  FOREST  CONDITION 


For  purposes  of  comparison  with  similar  forest  conditions  and  spe- 
cies groups  in  other  forested  areas  of  the  South,  the  data  in  table  5  are 
significant.  Old-growth  uncut  pine  in  the  pine  type  group  averages  more 
than  10  U  board  feet  per  acre,  and  the  average  for  these  species  in  all 
sawlog-size  conditions  is  4-,26o  board  feet  per  acre.  The  volume  of  hard- 
woods in  hardwood  types  ranges  frcHn  2j*<-30  to  10i,26o  board  feet  per  acre  in 
the  sawlog-size  conditions,  with  an  average  of  5»670  board  feet  per  acre 
for  the  four  sawlog-size  conditions.  The  average  stand  for  all  types  to- 
gether runs  heavily  to  hardwoods  in  the  old-growth  conditions  and  heavier 
to  pines  in  the  second-growth  conditions.  The  average  for  sawlog  stands, 
regardless  of  type  group  or  species,  is  5»1^0  board  feet  per  acre,  and  for 
the  entire  forest  area  3,300  board  feet  per  acre.  These  averages  are 
larger  than  similar  figures  for  any  other  coastal  Survey  unit  in  the 
South  .2/ 

Figure  3  illustrates  a  further  classification  of  the  total  net 
board  foot  volume  according  to  diameter  groups  and  forest  conditions.  In 
the  pine  species  the  largest  proportion  of  board  foot  volume  in  the  10  and 
12-inch  diameter  classes  is  in  the  second -growth,  sawlog  size  condition, 
although  considerable  volume  in  these  tree  sizes  occurs  in  the  old-growth 

5/  Forest  Survey  Releases  26  and  29,  Southern  Forest  Experiment  Station, 
New  Orleans,  La. 
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and  in  the  under-sawlog-size  conditions.  In  the  larger  diameters,  the 
volume  derived  from  the  under-sawlog-size  conditions  becomes  negligible. 
In  the  20  to  24-inch  diameter  classes  the  ratio  between  old-growth  and 
second-growth  is  about  even,  and  in  the  diameter  groups  26  inches  and  over 
the  old-growth  condition  is  the  leading  source  of  all  pine  volume. 

Among  sawlog-size  hardwoods,  Including  a  small  volume  of  cypress, 
the  iH-  to  l2-inch  diameter  groups  are  derived  chiefly  from  the  old-growth 
condition.  The  second-growth  hai-dwood  stands  appear  to  be  of  less  impor- 
tance as  an  immediate  source  of  sawtimber  then  the  corresponding  pine 
stands,  particularly  the  diameter  classes  20  inches  and  larger. 

Cordwood  Volumes 

Table  6  shows  the  volume  of  all  sound  material  expressed  in  standard 
cords.5/  These  volumes  are  derived  from  the  following  sources: 

1.  The  sawlog  portion  of  sawtimber  trees. 

2.*  That  portion  of  sawtimber  trees  not  usable  as  sawlogs 
but  acceptable  as  cordwood.  This  includes  the  upper 
stems  of  pines,  and  the  upper  stems  and  limbs  of  hard- 
woods and  cypress  to  a  minimum  diameter  limit  of  K 
inches  outside  bark. 

3.  The  sound  under-sawlog-size  trees  at  least  5  inches 
d.b.h.  in  which  the  entire  stem  is  included  to  a 
variable  top  diameter  not  less  than  k   inches  outside 
bark. 

k.     The  estimated  sound  material  in  cull  trees. 

Deductions  for  cull  include  only  the  volume  in  defects  which  cause 
the  material  to  be  unsuited  for  cordwood.  Sweep  and  slight  crook  are  not 
regarded  as  defects. 

Accessibility  and  economic  availability  of  the  cordwood  volume  de- 
pend upon  many  of  the  same  factors  that  affect  sawtimber,  although  the 
smaller  average  size  of  the  trees  and  the  lower  quality  permissible  in 
marketing  this  class  of  material  increases  the  quantity  acceptable.  The 
estimated  volume  in  tops,  approximately  11,^20,000  cords,  is  available 
only  as  the  trees  are  cut  for  lumber,  cordwood  or  other  use.  A  few  com- 
panies use  the  tops  following  pulpwood  or  logging  operations,  but  the 
practice  is  by  no  means  general  and  only  a  small  part  of  the  volume  in 
tops  is  utilized.  The  fact  that  57  percent  of  the  total  cordwood  volume 
occurs  in  the  hardwood  species  indicates  opportunities  for  more  intensive 
use  of  these  species.  The  large  volume  of  cull  black  and  tupelo  gum  is 
particularly  significant  as  these  species  are  becoming  increasingly  impor- 

5/  Standard  cord  is  equivalent  to  12^  cubic  feet  (^»  x  U^'  x  ^»)  of 
stacked  bolts  including  bark. 
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tant  as  pulpwood  and  the  eull  materiel,  occurring  chiefly  in  pure  stands 
in  the  «guni  heads «  is  suitable  only  for  this  use. 


Table  6.  -  Net  cordwood  volume  classified  by  species 
group  and  source  of  material 


Source  of  material 

Total 

Propo?..'- 

Species  group 

:  Sawlog  : 
,  material  : 

Tops  of  : 

sawlog  : 

size   : 

tree si/  : 

Under   ; 

sawlog  : 

size   : 

trees   : 

Cull 
trees 

tion  of 
•  total 

Pines: 
Loblolly 
Longloaf 
Other  pines 

13,^55,600 
3.133.100 
1.995,000 

2,5325.^^00 
7i^7,^0 
^^1,600 

••  W  Ui.  U  0  *"  "• 

2,^11,300 

1,^75.^00 

679,300 

3^5.100  19,590,^00 

61,600  5,W,500 

li}-2,000  3,297,900 

26.3 

Total  pines 

1^.9^3.700 

3,767,^00 

i|-,  966,000 

5^^,700  2^,305,^00 

3^.0 

Hardwoods: 
Eed  gum 
Slack  gum 
Tupelo  gum 
Oaks 
Other  hardwoods 

3,397.^00 
2,979,200 

1,153,500 

2,619,200 

2.909,^00 

2,376,^00 
1,J^^3,900 
596.000 
1.^-13,700 
1,5^0,600 

2,069,700 
4-,  5^0,600 
695,600 
1.77^.900 
3,070,200 

799.300  9.1^3.600 
2,370,500  ll,J;ii|-,200 
1,0^3,900  3.529,000 
2,791,900  ^,599.700 
2,613,000  10,173,200 

12.3 
15.3 

11.5 
13.6 

Total  hardwoods 

I3,559vl00 

7.^51,000 

12,191,000 

9, 65??, 600  ^^2,^59,700 

57.^ 

Cypress : 

2.096,700 

601,200 

396,i<-00 

316,100  3,^io,i|-oo 

K6 

Total  all 
species 

iL6^a22£> 

11,^19,600 

lIi.§S?>9,. 

10,563.^^00  7^.575^900 

100.0 

Percent  of  tota] 

if6.5 

15.^ 

23.5 

1^.2     100.0 

i/  Includes  the  usable  portion  of  the  upper  stems  of  pines  and  of  the  upper 
stems  and  limbs  of  hardwoods  and  cypress  to  a  minimxnn  diameter  of  k   inches 
outside  bark. 
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The  total  inventory  is  also  shown  in  a  condensed  form  in  table  7 
expressed  in  cubic  feet. 


Table  7.  -  Net  cubic  foot  volume  (inside  bark)  of  all  material 
classified  by  species  group  and  source  -  193^ 


Source  of  material 


Specieb 
group 


;Sawlog-size  trees :Under  saw- 
;  Sawlog  :     -j./  •  ^°S  size 
^material:  °^®-/  :  trees 


Propor- 
tion of 
total 


Pines 

Hardwoods 

Cypress 


__  —  _-_-  Thousand  cubic  feet  -  -  —  -  -  -  Percent 

1,3^0, 5iK>    270,710    32^,170       ^2,0^0      2,021,500       koA 
919,650    ^»^3,550    776, iHo      592,500      2,731,^^       5^'6 

163,120   36,550   2^,330    2i|-»200     252,200     5.0 


Total     2,^63,310  750^^10  L132,6IK)   65^,7^0   5,005,5^0   100.0 


Percent 
of  total 


^902 


15,0    22.6 


13c2 


100.0 


V  Includes  the  usable  portion  of  the  upper  stems  of  pines  and  of  the 
upper  stems  and  limbs  of  hardwoods  and  cypress  to  a  minimum  diameter 
limit  of  k   inches  outside  bark. 


Poles  and  Piles 

A  conservative  estimate  was  made  of  the  number  of  pine  trees  suit- 
able for  poles  and  piles.  These  premium  trees  occur  as  scatterod  individ- 
uals throughout  the  area  but  are  most  common  in  the  uncut  second-growth 
stands  in  the  lower  Coastal  Plain  counties.  Of  the  11,760,000  sticks 
(table  6),   nearly  three-fourths  fell  in  the  20  and  25-foot  length  classes. 
Since  many  of  these  trees  will  be  cut  for  lumber  or  pulpwood  instead  of 
poles,  the  table  is  chiefly  significant  as  an  indicator  of  the  relative 
occurrence  of  poles  by  length  and  diameter  classes  in  the  pine  stands  of 
the  unite 
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Table  i»   -  Total  number  of  pine  poles  and  piles  classified  by  length 

and  diajaeter 


Diameter 

Length 

in  feet 

~; Total 

Propor- 
tion of 
total 

classjy 

20  • 

« 
• 

25 

:  ^° 

:  ^5  i 

ko 

;  ^^ 

Inches 

-  _  «  « 

_  _  . 

-  -  Thousand  sticks  - 

— 

-  -  _  « 

Percent 

7.0  -  ^.9 

2,56^ 

520 

96 

— 

— 

— 

3,1^^ 

27.1 

9.0  -  10.9 

2,121 

^5^ 

•^33 

2^ 

— 

— 

3,69^ 

31.1^ 

11.0  -  12.9 

979 

796 

56^ 

31^ 

125 

32 

2,^1^ 

2i^.0 

13.0  -  l4.9 

lU 

510 

»^27 

193 

77 

^6 

l.i^l^l 

12.2 

15.0  -  16.9 

— 

1»H 

190 

a!3 

3^ 

55 

507 

»^.3 

17.0  -  1^.9 

— 

13 

55 

19 

10 

19 

116 

1.0 

Total 

5,^16  2 

.^3*^ 

1,769 

^99 

250 

192 

11,760 

100.0 

Percent  of 
total 

^9.5 

2if.l 

15.1 

7.6 

2.1 

1.6 

100.0 

^  Diameter  'l^  feet  above  ground,  outside  bark. 


Forest  Increment 

Although  the  forest  area  has  been  described  and  classified  as  the 
Forest  Survey  found  it  in  1936  and  its  aggregate  volume  estimated  as  of 
January  1,  1937»  these  conditions  must  not  be  considered  as  static.  For- 
est growing  stock  volune  is  an  ever-changing  quantity  subject  to  the  in- 
fluences of  a  complex  pattern  of  physical  factors.  Excluding  the  factor 
of  cutting,  the  growth  of  individual  merchantable  trees  in  a  stand  and  the 
additional  volume  recruited  from  young  trees  bring  about  a  natural  tenden- 
cy toward  increase  in  volume.  Opposing  these  elements  of  increase,  the 
factor  of  mortality  constantly  operates  to  remove  volume,  thereby  reducing, 
or  possibly  entirely  off-setting,  any  possible  increase.  The  composite 
effect  of  these  contrasting  elements  on  stand  volume  over  a  given  period 
is  the  net  increment  for  that  period.  During  I936  the  total  growth  that 
accrued  to  the  forests  of  this  unit,  amounted  to  7^6,300,000  board  feet 
(table  12).  Deducting  the  mortality  of  130,500,000  board  feet  leaves  a 
net  increment,  exclusive  of  commodity  drain,  of  655i ^00,000  board  feet. 
Similarly,  the  cubic-foot  growing  stock  has  a  gross  growth  of-  1^0,360,000 
cubic  feet;  mortality  amoxinted  to  ^0,270,000  cubic  feet,  leaving  a  not  in- 
crease of  llk),090,000  cubic  feet  (table  13). 
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The  item  of  mortality  is  the  volume  lost  annually  through  the  death 
of  trees  as  a  result  of  overcrowding,  fire,  disease,  insect  attack,  wind- 
throw  or  other  causes.  In  I936  it  amounted  to  approxirrKitely  17  percent  of 
the  gross  board-foot  growth  and  22  percent  of  the  gross  cubic-foot  growth. 
A  substantial  part  of  this  loss  is  due  to  death  through  competition,  and 
is  a  normal  and  desirable  characteristic  of  stand  development  on  forest 
properties  not  under  intensive  silvi cultural  management.  Much  of  the  loss, 
however,  is  due  to  unnatural  causes,  principally  fire,  v^  ^eh  is  particu- 
larly damaging  to  the  seedlings  and  saplings  and  also  t.   s  a  heavy  annual 
toll  of  merchantable  trees.  As  an  indirect  factor,  fire  aamage  is  respon- 
sible for  a  considerable  proportion  of  the  losses  directly  chargeable  to 
other  causes,  in  that  disease,  insect  attack,  and  windthrcw  frequently 
follow  in  severely  burned  stands. 

While  mortality  cannot  be  eliminated,  a  substantial  reduction  in 
the  loss  can  be  realized  through  control  of  fire  and  through  utilization 
of  damaged  and  suppressed  trees. 


Table  9.  ~  Average  net  increment  per  acre  classified  by  forest 
condition  and  type  of  material  -  1937 


Forest  condition 


Sawlog-size  material 


Pines  'Hardwood*  Total 


All  sound  material 


Including  'Excluding 
bark   :  bark 


• 

tjoara  re€ 

)X 

-  uoras  - 

-  uu.  rto  - 

Sawlog-size- 
Old  growth 
Uncut 
Partly  cut 

s 

ik6 
^9 

179 
135 

o37 
.1^1 

25.7 
2^.1 

Second  growth 
Uncut 
Partly  cut 

20^ 
129 

2k6 
175 

.69 
.51 

^7.7 
35.3 

Under  sawlog-size: 
Second  growth 
Reproduction  and 
clear  cut 

66 
6 

6 
1 

76 
9 

M 
.03 

26.3 
1.^ 

Weighted  average 
all  conditions 

106 

^3 

lJf9 

,1^6 

31.6 
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An  analysis  of  the  net  Increment  on  a  per-acre  basis  by  forest  con- 
ditions and  broad  species  groups  (table  9)  affords  a  clearer  picture  of 
forest  growth  &ad  serves  as  a  basis  for  comparison  with  similar  forest 
areas  in  the  South.  The  weighted  average  board-foot  increment  per  acre  in 
this  unit,  14^9  board  feet,  exceeds  by  a  substantial  margin  comparable  fig- 
ures in  other  coastal  plain  Survey  units  in  the  South,  the  closest  being 
11^  board  feet  per  acre  in  southwest  Alabama .£/ 

Sconomic  Aspects 

The  amount  of  industrial  and  domestic  drain  to  which  the  forest  is 
subjected  each  year  is  perhaps  the  best  measure  of  the  usefulness  of  this 
resource  to  the  individuals  and  communities  of  the  area.  The  magnitude  of 
the  industrial  structure  which  the  resource  supports,  the  capital  invest- 
ment, employment,  wages  and  profits,  as  well  as  more  indirect  benefits, 
establish  the  whole  business  of  wood  utilization  as  an  important  component 
in  the  economic  life  of  the  area. 

Wood-using  Industries 

During  the  summer  of  1937  a  complete  survey  of  the  forest  indus- 
tries was  made,  to  determine  production  in  the  calendar  year  193^.  This 
included  the  production  of  lumber,  veneer,  cooperage,  pulpwood,  and  piece 
products,  as  well  as  the  estimated  amount  of  fuelwood  cut  for  both  commer- 
cial and  domestic  purposes. 

The  267  sawmills  operating  during  some  portion  of  the  year  I956 
produced  4^10, 500» 000  board  feet  of  lumber.  Two  hundred  twenty-six,  or  ^5 
percent  of  these  mills,  were  the  portable  type  cutting  from  one  to  10  M 
board  feet  per  10-hour  day.  These  small  mills  cut ^3  percent  of  the  en- 
tire 1936  lumber  production.  Such  mills  generally  operate  in  wood-lots 
and  in  tracts  of  timber  where  small  private  oiwnerships  predominate.-  In 
this  Survey  unit  there  was  concentration  of  small  mills  in  Richland,  Ker- 
shaw, and  Chesterfield  Counties,  and  a  smaller  group  in  the  northeast  sec- 
tion of  Horry  County  (fig.  4-).  In  the  remaining  counties,  except  those 
along  the  coast,  there  is  a  fairly  uniform  distribution  of  these  mills. 
Where  forest  land  is  held  in  large  tracts  by  lumber  companies,  pulp  mills, 
game  clubs,  estates,  or  the  Federal  Government  as  in  Charleston,  Berkeley, 
and  Georgetown  Counties,  there  are  few  portable  mills.  The  presence  of 
large  numbers  of  such  mills  in  a  region  is  a  typical  symptom  of  the  stage 
reached  in  the  exploitation  of  its  forest  resources,  since  they  are  com- 
monly found  where  the  available  timber  is  too  young,  too  widely  scattered 
or  too  low  in  quality  to  be  cut  profitably  by  the  larger  mills.  Moreover, 
a  large  number  of  small  mills  is  evidence  that  the  industry  has  passed 
through  the  era  of  large  sawmills,  and  that  an  adjustment  is  being  brought 
about  which  is  gradually  accommodating  the  methods  of  lumber  manufacture 
to  an  altered  form  of  resource  material. 

2/  Forest  Survey  release  No.  35,  Southern  Forest  Experiment  Station. 
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The  33  iredium  size  mills,  cutting  10  to  ^0  M  board  feet  per  day, 
accounted  for  2^   percent  of  the  I936  lumber  production  in  this  Survey  Unit. 
There  vsrere  only  t   mil3s  cuiting  ^0  M  board  feet  or  more  per  day,  but  they 
produced  almost  3^-  percent  of  the  total  lumber  cut.  Thirty-four  non-lum- 
ber plants  scattered  tliroughout  the  unit  produced  veneer,  shingles,  cooper- 
age, furniture,  and  paper  pulp.  The  production  of  fuelwood,  crossties,  anc 
poles  and  piling  rank  high  among  the  forest  industries.  The  production  of 
fuelvi?ood  alone,  including  wood  for  tobacco  curing,  constitutes  a  wood  use 
second  only  to  lumber  in  volume  consumed.  Approximately  60  percent  of  the 
fuelwood  is  cut  from  the  stems  of  living  sound  trees,  the  remainder  coming 
from  cull  and  dead  trees  and  from  limbwood. 

Table  10.  -  Production  and  emplo^Ttient  in  the  primary  v/ood-using 

industries  -  I936 


Commodity 


Num.ber 

of 
plants 


Q.uantity 
produced 


Employment 


In 
woods 


At    : 
plants  • 


Total 


-  -  -  Thousand  roan-days  -  -  - 


Lumber 
Veneer 
Shingles 

267 

15 
12 

^10,500 

76,900 

^,500 

Wo 

9 

7^^ 
29^ 

10 

1,2^9 
i^U3 

19 

Poles  and  piles 
Crossties 

^^ 

Pieces 
1^9  M 
292  M 

\2 

— 

\2 

Other  commercial 
FuelwoodS/ 
Domestic  farm  us 

usesV 

7 

Cords 
66  M 

iAt   M 
39  M 

1 

70 

^3 

153 

Total 

2 

♦  029 

1,139 

3.16^ 

£/  Includes  \   cooperage  plants,  2  f^irnlture  factories,  and  1  pulp  mill, 

2/'  Includes  fuelwood  for  tobacco  curing* 

3/  Includes  fence  posts  and  other  farm  items  exclusive  of  fuelwood. 


The  labor  requirements  of  these  industries  totaled  more  than  three 
million  man-days  in  1936  (table  10).  Forty-one  percent  of  the  employment 
was  provided  by  the  lumber  industry,  36  percent  by  the  fuelwood  industry, 
and  the  remaining  23  percent  by  the  smaller  commercial  plants  and  domestic 
activities.  On  the  basis  of  25O  working  days  per  year,  regular  full-time 
employment  was  provided  for  m.ore  than  12,000  workers,  but  with  m.any  part- 
time  employees  particularly  in  the  woods,  the  actual  number  receiving  em- 
ployment in  the  wood  using  industries  was  probably  several  times  this  num- 
ber . 
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Naval  Stores 

At  one  time  a  major  forest  industry  in  this  part  of  South  Carolina, 
ths  naval  stores  industry  has  been  reduced  during  the  past  few  decades  to 
one  of  comparatively  minor  importance.   Only  ^  turpentine  stills  were  op- 
erating in  1936  (fig.  ^) .  The  activities  of  the  stills  and  the  6^  gum 
producers  without  stilling  facilities  provided  about  .50,000  man-days  of 
employment.  The  supply  of  unworked  or  "round"  timber  available  for  Naval 
Stores  operations  is  ample  for  present  requirements,  or  for  a  moderate  ex- 
pansion, but  the  attitude  of  the  timber  owners,  together  with  the  general 
depressed  condition  of  the  turpentine  and  rosin  markets,  does  not  encoiirag? 
new  ventures  in  this  field. 

Coirmodi t/_  Ite'ain 

The  total  annual  cut  from  the  forest  growing  stock  of  the  unit,  re- 
gardless of  destination  or  point  of  manufacture,  together  with  the  inci- 
dental woods  waste,  constitutes  the  commodity  drain.  Table  11  lists  the 
total  forest  drain  classified  according  to  general  species  groups  and  com- 
modity. For  purposes  of  canparison  the  drain  for  all  commodities  derived 
from  sawlog  material  is  listed  in  board  feet.  Cubic  foot  measure  is  used 
to  express  the  drain  from  all  sizes  of  sound  trees  5"  ^^   diameter  and 
larger. 


Table  11.  -  Commodity  drain  from  sound  trees  -  1956 


Commodity 


Sawlog  size  material 


Pi  re 


Hard- 
'rtood 


^ctal 


All  material 


Fine 


Hard- 
wood 


Total 


Thousand  board  feet 


Thousand  cubic  feet 


Lumber 

303,100 

103,300 

1*06,  i^OO 

55.3^  l6.i^70 

71,310 

Veneer 

12,^00 

69,100 

31,900. 

2.330  11,070 

13,^00 

Shingles 

2,600 

1,900 

^rjoo 

'4-30        290 

770 

Other  commercial  use 

2,900 

11,700 

ii|,6oo 

9^0    2,360 

3,300 

Poles  and  piles 

16,^00 

— 

i6,3oo 

3,060 

3.060 

Crossties 

7,6co 

7,900 

15,500 

1,^00    1,260 

2,660 

Fuolwood 

61,500 

23,300 

39,300 

2^,700  15,250 

39,950 

Dauestic  farm  use 

3.900 

1,100 

5,000 

2,060       530 

2,6J;o 

Total 

i|-i  1,200 

223,300 

63if ,  500 

90,310  2^7,230  137,590 

Lumber  is  the  leading  drain  item,  with  fuolwood  ranking  second, 
veneer  third.  Approximately  ^7  percent  of  the  total  fuelwood  drain  came 
from  sawtimber  trees,  in  spite  of  the  fact  that  there  were  standing  in 
the  forests  of  the  unit  a  sound  volume  in  cull  trees  of  mora  than  10| 
million  cords.  About  I3  percent  of  the  cubic  foot  drain  was  used  in  the 
manufacture  of  veneer,  shingles,  furniture,  cooperage,  and  paper  pulp. 
Another  k   percent  went  into  poles,  piles,  and  crossties. 
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The  new  pulp  mills  in  Charleston  and  Georgetovm  were  under  construc- 
tion in  1956  and  their  wood  requirements  were  not  included  in  the  drain  fig- 
ures for  this  report.  These  two  mills  g^re  reported  to  have  a  combined  ca- 
pacity in  excess  of  ^50;. 000  cords  annually ^  and  at  capacity  operation  should 
provide  about  one  million  man-days  of  labor. 

The  Balance  between  Increment  and  Drain 

Having  described  the  forest^  estimated  its  volume  and  increment, 
and  determined  its  natural  and  commodity  drain  as  of  I936,  the  foundation 
is' laid  for  an  analysis  of  these  elements  which  show  the  status  of  the  for- 
est resources  for  that  year.  The  net  change  in  the  amount  of  growing  stock 
between  January  1^  133^ ^   and  January  1,  1937;.  and  the  factors  responsible 
for  it  are  summarized  in  tables  12  and  13^  In  the  sawtimber  material 
(table  12)  the  hardwood  growing  stock  was  reduced  by  more  than  32  million 
board  feet.  Sawlog-size  pine  growing  stocky  conversely,  was  increased  by 
more  than  53  million  board  feet,  a  volume  sufficient  to  offset  the  reduc- 
tion in  the  hardwood  species  and  bring  about  a  unit-wide  increase  of  more 
than  21  million  board  feet. 

Table  12.  -  Compaidson  between  increment  and  commodity  drain  - 

sawtimber  material 

Pine   [  Hardwood  [       Total 
-  -  -  -  Thousand  board  feet  -  -  -  - 
Growing  stock,  January  1,  I936     ^,^70,^00  6,330,600  1^,^01,100 


Growth  531^700  25i<-,600  7^6,300 

Mortality  66,900  63^600  130,500 

Forest  increment  k6k,6QO  191,000  655, ioo 

Commodity  drain  i|-ll,200  223,300  634,500 


Net  change  in  growing  stock,  I936    +55,600    -325300    +21,300 


Growing  stock,  January  1,  1937     ^,52*1,100  6,29^,300  1^,^22,400 


The  21  million  board  foot  surplus  indicates  a  favorable  balance  for 
one  year  only  -  193^  -  and  should  not  be  construed  as  indicative  of  the 
existence  of  any  positive  trends  in  the  supply  of  forest  growing  stock. 
Even  though,  for  example,  the  hardwood  growing  stock  was  decreased  and  the 
pine  growing  stock  increased  in  1936»  it  does  not  follow  that  the  same  con- 
ditions existed  in  1935  ^<^^   i^  1937 -^  Until  a  series  of  annual  balances  can 
be  posted  no  definite  indication  of  trends  may  be  delineated.  There  are, 
however,  a  number  of  economic  factors  which  had  a  significant  bearing  on 
the  1936  balance,  and  others  will  probably  affect  subsequent  balance  sheets, 
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Forest  industries ^  particiularly  the  lumber  mills ^  although  experiencing 
their  best  year  since  1930 p  nevertheless  operated  below  their  I920-I93O 
average o  Many  of  the  smaller  mills  operated  only  a  few  days  during  the 
year  or  not  at  all^  so  that  the  general  demand  on  th®  forest  resources  was 
probably  below  that  whish  might  be  expected  during  an  ectiTe  year^  On  the 
Other  handc,  the  effects  of  fire  protection  are  already  beginning  to  show 
in  faster  growth  and  better  stocked  stands.  The  effort  at  forest  manage- 
ment  and  th©  application  of  silvicultural  measures  now  being  practiced  by 
leading  pulp  and  lumber  companieSj,  and  by  Government  agencies  should  con^ 
tribute  during  the  next  decade  to  a  more  favorable  balance  in  the  growing 
stock  ledger  J,  provided  there  is  no  great  increase  in  wood  consumption  in 
the  unit. 

Of  particular  importance  to  the  lumber  industry  is  th©  progressive 
depletion  of  the  old=-growth  timbero  Analysis  of  the  commodity  drain  and 
increment  data  indicates  that  these  high  quality  stands ;,  both  pine  and 
hardwood  J  are  being  cut  much  faster  than  they  are  growing  <,  This  situation 
is  not  brought  out  clearly  in  table  12  because  the  increment  occurring  on 
the  younger  stands  of  sawtimber  is  sufficient  to  offset  the  losses  in  the 
old-growth  stands =  Thus^  although  there  is  a  distinct  deterioration  in  the 
quality  of  the  timber  available p  there  can  be  no  significant  change  in  the 
total  board  foot  inventory  as  long  as  the  rapidly  growing  second  growth 
can  keep  pace  with  the  drain  and  offset  the  losses  in  the  older  age  classes. 

Although  the  hardwood  sawtimber  growing  stock  suffered  a  32  million 
board  foot  reduction  during  193^9  ^^®   hardwood  stands  as  a  whole „  including 
both  sawtimber  and  the  smaller  cordwood  material,,  were  increased  by  a  small 
volume 0  This  is  shown  in  table  130  expressed  in  cubic  feet*  The  pine  bal= 
ance  also  shows  a  small  increase  and  the  net  change  in  the  entire  forest 
growing  stock  during  I936  was  an  increase  of  more  than  2^  million  cubic 


Table  13«  =  Comparison  between  increment  and  coraaiodity  drain 

all  material 


Pine  I     Hardwood  °    Tot a] 


<=--"■=  Thousand  cubic  feet  =  -  - 
Growing  stock„  January  1,  I936    1,977,630   1,3^6,530   3,^^pl60 


Growth 


10^,760 

71,600 

1^0 p 360 

16 „ 660 

23,610 

^0,270 

92,100 

^7.990 

1^0,090 

90,310 

kj,26Q 

137.590 

Forest  increment 
Commodity  drain 

N"et  change  in  growing  stock,,  1936     3,8  790        7IO      2,500 


Growing  stock,  January  1,  I937    1,979,^20  lJ6j,2kO       3,^66,660 
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Her«  again  it  should  be  pointed  out  that  the  small  surplus  in  the  pine 
volume  does  not  justify  too  optiMstic  a  viewpoint.  The  two  new  pulp 
millSg  under  construction  during  193^5  had  not  yet  added  their  demands  to 
the  industrial  drain  from  this  area.  These  mills  will  probably  draw  one- 
half  of  their  pulpwood  from  this  unit.  If  one-half  of  their  estimated 
combined  capacity  requirements  had  been  drawn  from  the  unit  in  I936;  the 
pine  coiffiftodity  drain  would  have  been  increased  I7  percent  =,  Instead  of  a 
surplus  of  more  than  1»3A  million  cubic  feet,  as  shown  in  table  13s  there 
would  have  been  a  depletion  of  pine  growing  stock  of  about  1^  million  cu- 
bic feetc 

Summary  and  Conclusions 

The  northern  coastal  plain  of  South  Carolina  is  especially  adapted 

to  the  continuous  production  of  forest  products.  With  nearly  60  percent 
of  the  land  area  forested,,  climate  and  soils  that  favor  rapid  tree  growth, 
the  presence  of  escellent  diversified  local  markets  for  forest  products s  an 
adequate  transportation  system  augmented  by  shipping  facilities  to  northern 
centers s  and  a  rural  population  available  for  employment  in  all  types  of 
forest  industrieSg  it  is  evident  that  the  forests  and  forest  industries 
will  continue  to  rank  as  important  factors  in  the  general  economy  of  this 
region- 

Notwithstanding  three  centuries  of  indiscriminate  timber  cutting , 
land  clearings,  a^id  until  recentlyj  little  or  no  protection  from  firej,  much 
of  the  present  forest  area  is  in  remarkably  good  condition.  At  the  time 
of  the  field  survey  62  percent  of  the  forest  area  was  in  the  sawlog-size 
condition  =•-  either  second  growth  or  old  growth.  Stands  of  2^000  board 
feet  or  more  per  acrep  which  may  be  considered  operable,  occur  on  ^7  per- 
cent of  the  forest  area.  The  aggregate  area  classified  as  clear  cut^  where 
little  or  no  stocking  ezistSj  amounts  to  only  two  percent  of  the  total  for- 
est area,  a  comparatively  low  proportion  with  respect  to  other  Forest  Sur- 
vey units  in  the  Souths 

Despite  the  favorable  situation  these  conditions  appear  to  indicates, 
there  are  extensive  areas  where  much  improvement  could  be  realized  under 
more  adequate  fire  protection  and  reasonable  management*  One-fourth  of  the 
area  in  the  sawlog-size  conditions  has  timber  stands  of  less  than  2j,000 
board  feet  per  acreo  The  clear-cut  area  of  almost  1025,000  acres  is  produc- 
ing practically  nothing™  Mcs-eoverj  much  of  the  area  in  both  sawlog-size 
and  under  sawlog-size  conditions  is  yielding  but  half  the  site  capacityp 
and  the  presence  of  cull  trees^  inferior  specieSj  or  worked-out  turpentine 
trees  materially  lowers  the  value  of  the  stands. 

The  comparison  of  growth  and  drain  indicates  that  the  forests  as  a 
whole  ^  in  their  present  conditioBj,  probably  can  support  a  demand  equivalent 
to  the  1936  requirements  J,  which  excludes  the  two  pulp  mills  j,  without  de- 
pleting the  growing  stock.  Some  adjustment  would  have  to  be  madej,  however, 
in  manufacturing  methods  and  plant  capacities  to  offset  the  declining  vol- 
ume of  old-growth  timber  and  to  make  efficient  use  of  the  smaller  second- 
growth  materials  The  small  margin  of  increment  over  drain  allows  no  pro- 
vision for  expansion  of  industry  or  for  such  exigencies  as  unusually  bad 
fire  years  or  insect  epidemics j,  nor  does  it  provide  the  surplus  growth 
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necessary  to  build  up  understocked  stands =  The  reqairemeats  of  the  two 
new  pulp  mills  alone  will  more  than  offset  the  surplus  increment  and  result 
in  a  depletion  of  forest  capital  unless  net  growth  can  be  increased  suffi- 
ciently to  offset  this  additional  drain  through  a  reduction  in  mortality 
and  an  increase  in  growing  stocko 

The  forests  of  the  unit  are  capable  of  producing  adequate  timber  to 
meet  these  additional  requirements  and  to  allow  for  even  further  industrial 
expansion  in  future  years.,  but  concerted  action  ivill  be  necessary j,  on  the 
part  of  both  public  and  private  agencies  to  attain  this  desirable  objective. 
The  primary  step  is  to  increase  stocking  through  adequate  fire  protection 
and  improved  cutting  practice  designed  to  build  up  and  maintain  the  forest 
in  a  reasonably  productive  condition . 

Good  progress  has  been  made  along  these  lines  in  recent  years <,  The 
South  Carolina  State  Coramission  of  Forestry  in  cooperation  with  the  U..  S. 
Forest  Service  has  established  fire  protection  areas  in  all  but  two  coun- 
ties in  this  Survey  Unit  and  the  beneficial  results  are  already  evident. 
Including  the  acreage  in  the  Francis  Marion  National  Forest  approximately 
6^  percent  of  the  forested  area  is  under  organized  proteetiouo  The  Forest 
Management  Division  of  the  State  Forestry  Commission  and  the  State  Exten-> 
si on  Service  have  been  active  in  reforestation  and  have  given  advice  to 
timberland  owners  regarding  management  of  their  holdings  =, 

In  the  Francis  Marion  National  Forest  nearly  24-5 » 000  acres  have  been 
placed  under  a  definite  plan  of  management  for  the  production  of  high  qual- 
ity sawtimber  with  intermediate  cutting  for  pulpwood  and  other  products* 
This  area  provides  a  large  scale  demonstration  of  the  approved  principles 
of  timberland  management. 

The  new  pulp  mills  established  on  the  coast  have  purchased  large 
areas  of  forest  land^  over  200,000  acres  in  this  unitg  and  have  placed  them 
under  management  to  assure  a  continuous  supply  of  pulpwood  for  their  mills* 
Cutting  rules  to  govern  contractors  working  on  company  and  other  private 
lands  have  been  adopted  with  a  view  toward  integrated  and  complete  utiliza- 
tion of  their  timber  stands.  Other  forest  owners „  including  lumber  compa- 
nies;, estates  and  hunting  clubs  have  initiated  various  forms  of  conserva= 
tion  measures  on  their  properties. 

These  are  encouraging  indications  that  timber  owners  are  beginning 
to  realize  the  value  of  forest  management o  Much  remains  to  be  doneg  how- 
ever. An  extension  of  the  educational  program  directed  toward  all  forest 
land  owners „  particularly  farmers „  stressing  fire  protection  and  woodland 
management  seems  vitally  necessaryo  The  united  efforts  of  public  agencies 
with  the  cooperation  of  the  industries  and  the  forest  land  owners  should^, 
in  a  reasonable  time^  develop  the  forest  resources  of  the  unit  to  the  point 
where  they  assume  their  full  share  of  responsibility  in  the  economic  wel- 
fare of  this  region o 
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EXPLANATION  OF  TEEMS 

Forest  survey  unit.  —  A  subdivision  of  a  state  of  from  6  to  10  million 

acres  in  ifrfiich  forest j,  topographic  and  economic  conditions  are  reason- 
ably homogeneous o 

Non-pro  duct  i  Ye  forest  areao  -■"  Forest  land  that  does  not  have  the  qualities 
necessary  for  the  production  of  commercial  timber « 

Cropland .  ■=■->  Land  being  used  for  the  production  of  farm  or  orchard  cropSj, 
or  showing  evidence  of  having  been  so  used  during  the  preceding  5 
yearSj,  and  still  in  such  condition  that  it  can  be  easily  cultivated. 

Abandoned  cropland.  --  Land  formerly  cultivated  or  pastured  now  showing 
distinct  signs  of  having  been  abandoned  for  such  use. 

Improved  pasture.  —  Cleared  or  open  land  under  fence j  used  primarily  for 
grazing. 

D«BcHu  —  Diameter  breast  high.  The  diameter  outside  the  bark  of  a  tree 
measured  at  a  point  k^   feet  above  the  ground. 

Diameter  class.  "»  All  trees  were  recorded  in  2-inch  diameter  classes 5 

that  iSp  trees  measuring  5<>0  *o  6o9  inches  d.b.h.  are  in  the  6-inch 
diameter  class. 

Merchantable  tree.  —  Any  sound 5  well  formed  tree  that  is,  or  gives  prom- 
ise of  becomings,  a  sawtimber  tree. 

Cull  treoo  -"  One  that 5  because  of  form,,  limbinesSj,  rotj  or  similar  defect p 
will  not  qualify  as  a  merchantable  tree. 

Sawtimber  tree.  —  The  following  minimum  requirements  are  necessary  for 

hardwoods'  13^0  doboh.,  at  least  one  sound  butt  log  12  feet  longj,  or 
50  percent  of  the  gross  volume  of  the  tree  in  sound  sawtimber  material; 
for  pine  and  cypress^  at  least  3^.0   inches  dob.h.,  at  least  one  sound 
butt  log  12  feet  long,  or  50  percent  of  the  gross  volume  of  the  tree 
in  sound  sawtimber  material » 

Under°--sawlog-3ize  tree.  --  A  merchantable  pine  or  cypress  measuring  5*0  to 
So^  inches  d.b.h.  j,  a  merchantable  hardwood  tree  measuring  5.O  to  12.9 
inches  dob.h. 

Pole  or  pile  tree.  —  A  pine  tree  from  which  a  pole  or  pile  could  be  cut 
conforming  in  general  to  specifications  as  set  up  by  the  American 
Standards  Association. 

Standard  cord.  —  A  stacked  pile  of  round  or  split  wood  bolts  measuring 
*!■*  X  4"  X  ^«  and  estimated  to  contain  90  cubic  feet  of  wood  and  bark 
in  pine  and  cypress  species ^  and  ^0  cubic  feet  of  wood  and  bark  in 
hardwood  species. 
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Roimd  Mmber.  —  A  stand  of  turpentine  pine  trees  (longleaf  or  slash  pine) 
that  has  not  been  worked  or  chipped  for  gum  production. 

Dominant  and  co'-dominant  trees.  —  Trees  which  dominate  and  overtop  the 
general  surrounding  stand. 

Forest  Type  Groups 

Loblolly  pine.  —  Stands  in  which  pines  make  up  2^  percent  or  more  of 

the  dominant  and  co~doiainant  stems  with  loblolly  pine  predominating. 

Longleaf  pine.  —  Stands  in  wdiich  pines  make  up  25  percent  or  more  of  the 
dominant  and  co-dominant  stems  with  longleaf  pine  predominating. 

Bottomland  hardwoods,  and  cypress.  —  Stands  of  mixed  hardwoods j,  or  hard- 
woods and  cypress  usually  found  in  the  larger  river  bottoms,  which 
together  make  up  75  percent  or  more  of  the  dominant  and  co-dominant 
stems. 

Upland  hardwoods.  —  Stands  of  mixed  oaks  and  other  hardwoods  occurring 

on  the  drier  upland  sites.  Together  these  species  make  up  75  percent 
of  the  dominant  and  co-dominant  trees.  This  type  group  includes  a 
small  area  of  scrub  oak. 

Forest  Conditions 

Sawlog  Size 

Old  growth y  uncut.  —  Areas  with  stands  composed  predominantly  of  trees  of 
sawtimber  size  having  the  characteristics  of  the  original,  mature  tim- 
ber of  the  region  and  containing  at  least  1,000  board  feet  per  acre 
of  merchantable  hardwoods,  or  hardwoods  and  pine^  in  hardwood  types. 
In  pine  types  a  minimum  of  600  board  feet  per  acre  is  required.  Less 
than  10  percent  of  the  volume  has  been  cut. 

Old  growth,  partly-cut.  --  Areas  with  old  growth  stands  from  which  10  per- 
cent or  more  of  the  volume  has  been  cut,  leaving  a  minimum  of  1,000 
board  feet  per  acre  in  the  hardwood  types,  or  600  board  feet  per  acre 
in  the  pine  types. 

Second  growth,  uncut.  —  Areas  with  stands  of  second  growth  having  at  least 
"^00  board  feet  per  acre  in  trees  of  sawlog  size,  and  with  less  than  10 
percent  of  the  sawtimber  trees  cuto 

Second  growth ;,  partly-cut.  —  Areas  with  stands  of  second  growth  in  which 
10  percent  or  more  of  the  sawtimber  trees  have  been  cut  but  with  the 
remaining  stand  containing  600  board  feet  per  acre  or  more. 
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Under  Sawlog  Size 

Second  growth.  --  Areas  of  young  second  growth  in  which  the  volume  of  tiaibe 
in  trees  of  sawtimber  size  is  less  than  600  board  feet  per  acre  with 
the  remainder  of  the  stand  under  sawtimber  size. 

Reproduction c  —  Areas  not  qualifying,  for  any.  of  the  above  conditions  but 
which  have  at  least  ^0  well  established  and  well  distributed  seedlings 
and  sprouts  of  commercial  species  per  acre. 

Clear-cut.  -=  Cut-over  areas  having,  insufficient  young  growth  to  qualify 
for  second-growth  or  reproduction  conditions. 


30  - 


FOREST  SURVEY  RELEASE  NO.   2 


SEPTEMBER  1,  I939 


FOREST  RESOURCES  OF  THE 
PIEDMONT  REGION  OF  SOUTH  CAROLINA 


A  progress  report 
by 

W.  T.  Hicks 
Associate  Economist 


U.  S.  DEPARTMENT  OF  AGRICULTURE,  FOREST  SERVICE 

Appalachian  Forest  Sxperiment  Station 

R.  E.  McArdle,  Director 

Asheville,  N.  C. 


PREFACE 


Through  the  McSweeny-McNary  Forest  Research  Act  of  192^,  Congress 
authcized  the  Secretary  of  Agriculture  to  conduct  a  comprehensive  survey 
of  tht  forest  resources  of  the  United  States.   The  Forest  Survey  was  or- 
ganized by  the  research  branch  of  the  United  States  Forest  Service  to 
carry  out  the  provisions  of  the  Act,  and  each  regional  forest  experiment 
station  v;as  made  responsible  for  the  vjork  in  its  territory.   In  the  Middle 
Atlantic  States  the  Forest  Survey  is  an  activity  of  the  Appalachian  Forest 
Experiment  Station  at  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  divided  into  five  major  phases: 

1.  Inventory.   The  extent,  location,  and  condition  of  forest  lands, 
and  the  species,  quantity,  and  quality  of  the  timber  on  these 
lands. 

2.  Growth.   The  current  and  probable  future  productivity  of  forest 
areas. 

3.  Drain.  The  amount  of  timber  cut  for  industrial  and  domestic 
use,  and  the  loss  from  fire,  insects,  disease,  suppression,  and 
other  causes. 

H-.  Requirements.   The  present  and  probable  future  trend  in  the  re- 
quirements for  forest  products  by  all  classes  of  consumers. 

5'  Policies  and  Programs.  Analysis  of  the  relation  of  these  find- 
ings to  one  another  and  to  other  economic  factors  as  a  basis  in 
formulating  public  and  private  policies  and  programs  of  forest 
land  use  and  management. 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Piedmont  region  (unit  no.  3)  of  South  Caro- 
lina, one  of  the  three  Forest  Survey  units  into  vjhich  the  state  has  been 
divided.   Similar  releases  have  been  prepared  for  the  other  tvjo  units,  the 
Northern  Coastal  Plain  and  the  Southern  Coastal  Plain.  A  report  for  the 
state  as  a  whole  will  be  published  later. 

Information  on  the  forest  resources  of  the  Piedmont  region  was  ob- 
tained through  a  field  examination  of  sample  plots  during  the  fall  of 
1936.  A  total  of  ^,3^9  quarter-acre  plots  v;ere  established  at  intervals 
of  one-eighth  of  a  mile  on  compass  lines  10  miles  apart,  extending  across 
the  unit  from  southwest  to  northeast.   The  data  recorded  for  these  sample 
plots  Vk'ere  ti-eated  as  a  statistical  saraple  of  the  entire  unit.   Conse- 
quently, small  tabular  items  have  a  high  probability  of  error  and  should 


be  considered  as  indicating  only  relative  magnitudes. 

The  figures  on  consumption  of  forest  products  for  industrial  and 
domestic  purposes  vjere  obtained  by  canvassing  all  primary  vjood-using  in- 
dustries and  a  number  of  representative  domestic  consumers. 

Acknowledgment  is  made  to  the  Forest  Survey  staff  of  the  Southern 
Forest  Experiment  Station  for  assistance  in  assembling  the  data  for  this 
release;  and  to  the  Regional  Forester,  Southern  Region,  U.  S.  Forest  Ser- 
vice, and  to  li/Ir.  H.  A.  Smith,  State  Forester  of  South  Carolina,  for  review 
of  the  manuscript. 

Additional  copies  of  this  report  and  copies  of  forthcoming  releases 
may  be  obtained  by  vjriting  to  the  Director,  Appalachian  Forest  Experiment 
Station,  Asheville,  N.  C. 
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FOREST  RESOURCES   OF  THE  PISDMQICT  REGION 
OF  SOUTH  CAROLINA 


GEI^ERAL  SCONOI/IY  OF  THE  REGION 

The  v^estern  third  of  South  Carolina,  comprising  1^  counties,  has 
been  designated  by  the  Forest  Survey  as  the  Piedmont  unit  (fig.  1).   This 
unit  covers  6,672,600  acres,  and  corresponds,  as  closely  as  county  lines 
permit,  vjith  the  Piedmont  region  of  the  state.   It  contains  ^2  percent  of 
the  state's  agricultural  landj  30  percent  of  the  forest  land,  and  4^^  per- 
cent of  the  inhabitants. 

The  Piedmont  unit  of  South  Carolina  is  one  of  the  more  highly  in- 
dustrialized regions  of  the  South.   According  to  the  1935  Census  of  Busi- 
ness, Ko   percent  of  the  vjorking  personnel  was  engaged  in  manufacturing,  I7 
percent  in  business  and  professional  activities,  and  only  ^3  percent  in 
farming.   In  fact,  nearly  three-fourths  of  the  workers  engaged  in  manufac- 
turing in  the  state  vjere  in  this  unit.V 

Industrialization  of  the  unit  is  largely  a  result  of  the  develop- 
ment of  the  textile  industry.   Textile  mills  in  1935  contributed  four- 
fifths  of  the  total  value  of  articles  manufactured,  and  directly  employed 
one-third  of  the  unit's  vjorking  personnel.   All  localities,  however,  are 
not  industrialized,  for  textile  mills  are  concentrated  in  the  upper  Pied- 
mont, especially  in  Greenville,  Spartanburg,  and  Anderson  counties. £/ 

In  addition  to  textile  manufacturing,  farming  and  forest  industries 
are  the  basic  sources  of  employment.   Farms,  growing  chiefly  cotton,  are, 
like  textile  mills ;  someivhat  concentrated  in  the  upper  Piedmont,  xvhereas 
forest  industries  are  more  numerous  in  the  middle  and  lower  Piedmont. 3/ 
For  the  region  as  a  whole,  forest  products  are  valued  at  m.uch  less  than 
either  textiles  or  cotton. 


Land  Use 

Most  of  the  Piedmont  unit,  except  for  the  mountainous  strip  in  the 
extreme  v\;estern  portion,  is  rolling  upland.   In  general  the  soils  and  cli- 
mate are  favorable  for  grovrth  of  both  forests  and  agricultural  crops. 
Topographical  features  and  soil  conditions,  such  as  the  rough  terrain  of 
the  mountains  and  soil  depletion  and  erosion  in  sections  of  the  lower  Pied- 
mont, largely  determine  the  type  of  land  use. 

Vunited  States  Department  of  Commerce,  Personnel  and  Pay  Roll  in 
Industry  and  Business,  and  Farm  Personnel,  by  Counties,  1937* 

£/South  Carolina  Department  of  Labor,  First  Annual  Report,  1937?  and 
United  States  Department  of  Commerce,  Biennial  Census  of  Manufactures: 
1935,  South  Carolina. 

J.'Thvee   geographic  divisions,  in  addition  to  the  mountains  in  the 
northvjestern  edge  of  the  unit,  may  be  recognized  —  the  upper,  middle,  and 
lower  Piedmont  extending  across  the  unit  in  a  southwest-northeast  direction, 


Even  though  the  Piedmont  unit  is  now  highly  industrialized  and 
heavily  cultivated,  ^-^   percent  of  the  land  is  still  in  forests  (table  1), 
Forests  originally  occupied  practically  all  of  the  land,  but  by  the  time 
of  the  Civil  War  nearly  half  of  the  area  had  been  cleared.  Since  that 
time  agricultural  land  has  been  abandoned  about  as  fast  as  new  clearings 
have  been  made.  Pine  species  usually  became  established  on  abandoned 
cropland  through  natural  reforestation,  with  the  result  that  most  pine 
stands  in  the  region  are  on  land  formerly  cultivated. 


Table  1.  -  Total  land  area  classified  by  major  use,  193^ 


Land  use  class 


1/ 


Forest: 

Productive 
Nonproductive 

Total  forest 


Area 


Proportion  of  total  area 


-  -  Acres  -  -  -  -  -  _  _  Percent  -  - 


3,1^7,200 
1^,900 


3,203,100 


0.2 


J+^.O 


Nonforest : 
/agricultural 
Cropland 
Pasture 


2,75^, ^00 
20^1,^00 

2^5,^00 


Abandoned  cropland 
Towns,  right s-of-vjay 

and  miscellaneous  uses   26^,900 
Total  nonforest 


Total  land  area 


1/ 


3.^69,500 


6,672,600 


i^l.2 
3.1 

3.7 


52.0 


100.0 


See  glossary,  page  29  for  explanation  of  terms. 


There  are  indications,  however,  that  the  cultivated  acreage  is  now 
tending  to  decrease  and  the  forest  acreage  to  increase.  The  Forest  Sur- 
vey in  1936  found  nearly  2^0,000  acres  of  former  cropland  definitely  aban- 
doned (table  1),  but  only  a  relatively  small  amount  of  recently  cleared 
land.  Furthermore,  the  harvested  acreage  of  cotton,  the  principal  crop  of 
the  region,  was  less  in  South  Carolina  in  193^  than  during  any  year  since 


Activities  of  several  governmental  agencies  designed  to  bring  about 
diversification  of  agriculture  in  the  region  are  fostering  local  programs 


VBureau  of  ^Agricultural  Economics,  Cotton  Report  as  of  December  1, 
193^,  Columbia,  South  Carolina. 
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FIGURE  I. 


of  reforestation.   The  results  are  especially  apparent  through  the  in- 
creased area  of  Vi/oodland  on  farms  vjhose  owners  are  cooperating  with  the 
Soil  Conservation  Service.  The  Farm  Security  Administration  is  with- 
drawing submarginal  areas  from  cultivation.   Limitations  by  the  Agricul- 
tural Adjustment  Administration  on  the  acreage  of  soil-depleting  crops, 
especially  cotton,  as  vjell  as  conservation  payments  for  reforestation, 
are  tending  to  increase  the  amount  of  forested  land.  The  United  States 
Forest  Service,  the  South  Carolina  Forestry  Commission,  and  the  Agricul- 
tural Extension  Service  are  also  aiding  individual  landovmers  to  recog- 
nize more  clearly  the  returns  to  be  expected  from  forest  land  with  the 
result  that  many  farmers  are  modifying  their  land  use  programs  by  plant- 
ing trees  or  allowing  unproductive  agricultural  land  to  reforest  natu- 
rally. In  addition,  the  submarginal  farm  land  purchased  by  the  United 
States  within  the  boundaries  of  the  three  divisions  of  the  Sumter  Nation- 
al Forest  (fig.  1)  is  being  reforested. 


The  Erosion  Problem 

Past  land  use  practices  have  resulted  in  a  serious  erosion  problem 
throughout  the  Piedmont  region  of  South  Carolina.  lIThen  cleared  for  cul- 
tivation, much  of  the  land  is  particularly  subject  to  erosion  because  of 
its  rolling  topography  and  friable  soil,  vjhich  alternately  freezes  and 
thaws  during  the  winter  months.   Forty  percent  of  the  Forest  Survey  sam- 
ple plots  on  cultivated  land  suffered  from  erosion,  and  on  abandoned  crop- 
land, 6^  percent  of  the  plots  were  so  affected. 

Erosion  vjas  not  restricted  to  the  cropland  of  the  unit.   Of  the 
forested  sample  plots  11  percent  showed  indications  of  sheet  and  shoestring 
erosion  and  another  6  percent  were  gullied.   Such  conditions  were  caused 
by  removal  of  the  forest  cover  without  providing  for  adequate  restocking 
to  protect  the  soil  from  rapid  run-off  of  surface  water,  and  from  aban- 
donment of  cultivated  land  on  which  subsequent  natural  reforestation  had 
been  too  slow  to  overcome  erosion.   On  the  other  hand,  9  percent  of  the 
forested  plots  gave  evidence  of  recent  erosion  completely  arrested  by 
natural  reforestation. 

Erosion  control  on  forest  land  in  the  unit,  as  well  as  on  land  re- 
moved from  cultivation,  requires  the  maintenance  of  an  adequate  vegetative 
cover  to  protect  the  soil.  Since  well-stocked  forest  stands  usually  afford 
the  most  practical  means  of  providing  this  cover,  the  adoption  of  measures 
to  promote  reforestation  will  aid  in  solving  the  problem.  In  fact,  one  of 
the  major  returns  to  be  expected  from  the  forests  of  this  region  is  in  the 
conservation  of  its  land  and  water  resources. 


Forest  Ovmership  and  Em.ployment 

Ownership  of  forest  land  is  so  distributed  that  forest  and  farming 
operations  are  closely  interrelated.  Two-thirds  of  the  productive  forest 
area  is  farm  woodland,  and  provides  at  least  part-time  work  for  a  major 
share  of  the  72,000  farmers  living  in  the  unit.  Farm  labor,  furthermore, 
is  extensively  employed  on  the  remaining  one-third  of  the  forest  area. 
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On  the  Enoree,  Long  Cane,  and  Oconee  divisions  of  the  Sumter 
National  Forest  (fig.  1)  special  efforts  have  been  made  to  provide  for- 
est vjork  to  supplement  the  income  of  economically  depressed  farmers. 
Although  only  one-fourth  of  the  one  million  acres  vjithin  the  purchase 
boundaries  of  these  divisions  had  been  acquired  by  the  United  States  by 
July  1,  193^5  i't  has  been  demonstrated  that  through  a  planned  program  the 
forest  resources  of  specific  localities  can  provide  a  substantial  part 
of  the  farm  income  —  a  much  more  substantial  part  than  is  customarily 
received  from  farm  woodland  over  the  region  as  a  whole. 

Since  less  than  20  percent  of  forest  land  in  the  unit  belongs  to 
commercial  and  industrial  firms,  the  forest  resource  will  no  doubt  con- 
tinue to  be  an  asset  primarily  to  farmers.   The  forest  resource  can  fur- 
thermore become  of  steadily  increasing  value  through  development  and 
proper  use  and  eventually  occupy  an  even  more  important  place  in  the 
economy  of  both  farm  and  industrial  ovvners. 


THE  FOREST  RESOURCE 


Forest  Area 


Of  the  total  forest  land,  3,1^7,200  acres  are  productive  and 
15,900  acres  are  non-productive  (table  1).   The  non-productive  area  ap- 
peared incapable  of  supporting  merchantable  trees,  and  is  omitted  from 
the  description  of  the  forest  area.   The  productive  forest  area  is  classi- 
fied by  type,  based  on  the  predominating  tree  species,  and  by  condition, 
based  on  board  foot  volume  per  acre,  age  of  dominant  trees,  and  cutting 
history. 


Forest  Types 

Five  broad  forest  type-groups  have  been  recognized  in  the  unit, 
shortleaf  pine,  loblolly  pine,  Virginia  pine,  upland  hardwoods,  and  bot- 
tomland hardvi/oods  (table  2).   The  chief  commercial  species,  shortleaf  and 
loblolly  pines,  predominate,  respectively,  on  56  percent  and  22  percent 
of  the  forest  area.  The  combined  pine  type-groups  occupy  approximately 
four-fifths  of  the  productive  forest  land.  In  general,  pine  types  are 
located  on  land  formerly  cultivated,  and  many  of  the  trees  have  the  limby 
appearance  of  "old-field"  stands. 

Although  hardwood  types  are  found  on  only  I9  percent  of  the  forest 
area,  hardwood  species  form  an  important  component  of  most  pine  types  and 
make  up  ^1  percent  of  the  cubic  foot  volume  of  wood  in  the  unit  (table  7) • 
Oaks,  yellow  poplar,  and  hickories  predominate  in  the  upland  hardvjood 
type  group,  occurring  in  small  tracts  throughout  the  Piedmont  and  in  a 
rather  solid  block  on  the  slopes  of  the  mountains.   The  bottomland  hard- 
wood type-group,  conversely,  is  confined  to  the  level  areas  adjoining  the 
major  streams  and  is  composed  chiefly  of  red  gum,  yellow  poioler,  and  oaks. 

The  various  type-groups  tend  to  dominate  broad  areas,  as  indicated 
on  the  map  (fig.  1).   Shortleaf  and  Virginia  pine  types  predominate  in 
the  middle  and  upper  Piedmont,  whereas  loblolly  pine,  with  sm.all  tracts 
of  longleaf  pine,  prevails  in  the  lower  Piedmont.  Hardwood  tyues  occur 
throughout  the  unit,  but  are  dominant  only  in  the  mountain  section.  With- 
in these  broad  areas  many  different  but  less  prevalent  forest  types  occur, 
as  well  as  extensive  areas  of  cultivated  land.  The  area  dominated  by  the 
major  type  groups  as  shown  on  the  map  is  therefore  not  comparable  with 
the  acreage  figures  given  in  table  2. 


Forest  Condition 

The  present  condition  of  the  timber  stands  with  relation  to  age, 
volume  per  acre,  and  past  cutting  practice  is  indicated  in  table  2. 
Slightly  over  half  of  the  forest  area  contains  sufficient  saw-timber 
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material  to  meet  the  requirements  of  the  sa'i«log-size  condition  classes. 
Old-growth  stands  remain  on  less  than  10  percent  of  the  forest  area,  and 
over  half  of  these  areas  have  been  culled  for  select  species  and  high 
quality  material.  With  the  exception  of  a  fevj  large  blocks  in  the  m.oun- 
tains,  the  old-grovjth  stands  are  in  scattered  small  tracts. 

The  ^2  percent  of  the  forest  area  supporting  second-growth  sawlog- 
size  stands  is  the  condition  class  of  greatest  immediate  interest  as  a 
source  of  ravj  material.  Pine  stands  predominate,  occupying  ^6  percent 
of  the  area. 

Second-growth  under-savjlog-size  stands  occupy  KK   percent  of  the 
forest  area,  an  unusually  large  proportion  in  comparison  with  the  2^  and 
33  percent,  respectively,  of  the  Northern  and  Southern  Coastal  Plain 
units  in  this  condition  class.   Such  stands  contain  an  extremely  impor- 
tant share  of  the  future  grovjing  stock  of  the  Piedmont  region.   But, 
since  the  trees  are  young,  the  area  must  be  adequately  protected  from 
fire  and  efficiently  managed  to  weed  out  inferior  species  and  cull  trees 
if  it  is  to  provide  the  supply  of  quality  ravj  materials  of  which  it  is 
capable.  The  type  of  management  given  to  these  young  stands  during  the 
next  two  decades  will  determine  whether  nearly  half  of  the  forest  area 
vjill  contribute  its  full  share  of  raw  materials  to  the  econom.ic  progress 
of  the  region,  or  vjhether  it  will  continue  to  be  merely  a  partially  de- 
veloped resource. 

Less  than  5  percent  of  the  forest  area  is  classified  under  the  re- 
production and  clearcut  conditions.  Areas  classified  as  reproduction 
have  sufficient  seedlings  or  sprouts  of  commercial  species  eventually  to 
develop  into  commercial  stands.  The  clearcut  area  alone,  estimated  at 
only  4-, ^00  acres,  is  small,  indicating  that  natural  reforestation  is 
taking  place  on  most  cutover  land. 

The  large  percentage  of  the  forest  land  in  the  under-sawlog-size 
conditions  is  attributed  not  only  to  extensive  young  stands  developing 
on  recently  abandoned  fields,  but  also  to  the  general  practice  of  cutting 
small  diameter  trees  for  lumber  and  other  uses.   This  is  particularly 
true  in  the  more  heavily  cultivated  sections  of  the  unit.   In  general, 
pine  species  are  even  more  heavily  cut  than  hardvjoods,  and  this  may  re- 
duce the  relative  proportion  of  softwood  material  in  future  stands. 

As  a  result  of  the  xvide-spread  practice  of  cutting  small  trees, 
together  Vi/ith  the  failure  of  many  areas  to  restock  adequately  through 
natural  reforestation,  stand  density  is  generally  low.  The  degree  of 
understocking  in  the  tvjo  major  pine  type  groups  is  indicated  by  comparing 
the  average  cordwood  volume  per  acre  on  uncut  areas  in  representative  age- 
classes  with  the  respective  average  volum.es  weighted  by  site  on  the  iiost 
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heavily  stocked  10  percent  of  the  area  in  these  type  and  age  classes: 


Average  volume  per  acre  for  loblolly  and  shortleaf  pine  type  groups, 

uncut  conditions 


Age-class 

Entire  area 

Best 
10  percent 
of  area 

Relation 
entire  area  to 
best  10  percent 

Years 

21  -  30 
^1  -  50 
61  -  70 

Cords 

6.2 
13.^ 
16.0 

Cords 

1^.0 
27.6 
30.^ 

Percent 

3^ 
50 

52 

Although  the  best  stocked  10  percent  of  these  pine  type  groups  does  not 
represent  the  optimum  stocking  obtainable  under  intensive  management,  it 
does  represent  a  degree  of  stocking  obtainable  for  most  of  the  forest 
area  under  reasonable  protection  and  cutting  practices. 

Understocking  in  this  unit  is  economically  significant  chiefly  be- 
cause of  its  effect  on  the  quality  and  quantity  of  timber  grown  and  the 
effectiveness  of  watershed  protection  provided.  Thin  stands,  especially 
those  of  "old-field"  origin,  do  not  as  a  rule  provide  material  of  high 
quality  and  volume,  nor  adequately  protect  the  soil  from  erosion. 

Forest  sites  over  the  region  as  a  whole  are  generally  favorable 
for  timber  production  even  though  many  forest  stands  are  on  land  that  had 
been  abandoned  for  agriculture.   Timber  production  is  dependent  upon  many 
factors,  such  as  climate,  soil,  and  topography,  and  the  effect  of  these 
combined  factors  on  the  forest  growth  of  a  given  area  is  me^^sured  by  site 
indices.   Pine  rite  indices  were  60  or  better  for  two-thirds  of  the  unit's 
pine-tyne  sre^i ;  i.e.,  dominant  i^ine  trees  on  these  areas  can  be  expected 
to  reach  a  height  of  at  least  60  feet  in  50  years.   Hardvjood  site  indices, 
based  on  the  form,  height,  and  general  appearance  of  the  stands,  v^eve 
fair  to  good  for  four-fifths  of  the  hardvjood-type  area;  i.e.,  mature  hard- 
vjood  trees  on  these  areas  can  be  expected  to  have  a  merchantable  length 
of  2  logs  or  more.   Only  one-fifth  of  the  area  in  hardvjood  types,  and 
one-third  of  the  area  in  pine  types,  had  poor  site  indices. 


Timber  Volumes 


Volume  estimates  include  the  sound  volume  of  all  living  trees  5-0 
inches  d.b.h.  and  over  as  of  I936.  The  savjlog  portion  of  all  trees  suit- 
able for  sawtimber  ( sof tvjoods  9-0  inches  d.b.h.  and  larger  and  hardvijoods 
13.0  inches  d.b.h.  and  larger)  is  expressed  in  board  feet,  and  the  entire 
volume  of  all  trees  is  expressed  in  cords  including  bark,  and  in  cubic 
feet  excluding  bark. 


Savjtimber  Volumes 

The  volume  of  sawtimber  is  shovm  by  species  in  table  3,  computed 
separately  by  the  International  5-inch,  Scribner,  and  Doyle  log  rules. 
All  volumes  are  net,  that  is  deductions  have  been  made  for  all  volume 
losses  caused  by  crook,  limbiness,  rot,  butt  wounds,  and  other  defects. 
Although  the  Doyle  and  Scribner  scales  are  more  commonly  used  in  the  unit 
by  the  lumber  industry,  the  International  5-inch  scale  gives  a  more  accu- 
rate measure  of  actual  lumber  production,  and  is  used  in  subsequent  board- 
foot  tables  in  this  report. 

The  net  volume  of  sawtimber  in  the  unit  computed  by  International 
rule  is  nearly  6  billion  board  feet,  67  percent  larger  than  by  Doyle  rule 
and  16  percent  larger  than  by  Scribner  rule. 


Table  3*  ~  Ne't  volume  classified  by  major  species  group  in 
International  5-inch,  Scribner,  and  Doyle  log  rules  1/ 


T\;T! 


Major  species  group 


International 
^-inch  2/ 


Scribner 


Doyle 


Softwoods :      ^ 

Loblolly  pine  u 
Shortleaf  pine 
Virginia  pine 
I'^Jhite  pine  and  hemlock 

Total  softxvoods 

Hardvjoods: 
Red  gum 
Yellow  poplar 
Red  oak 
White  oak 
Hickory 
Others 

Total  hardwoods 
Total  all  species 


1,327,000 

2,6i;J+,500 

16^,^00 

96,500 


Thousand  ft.  b.m. 

1,12^,600 

2,202,700 

1^^0,200 

ti  ,  200 


750 , 600 
1,39^,000 

^^,500 
76,600 


i^,  236,  ^00 


3,555,700 


2,309,700 


309 , 600 

i^^g,il-00 

301,500 

2^9,000 
li^-0,100 

23^,900 


279,900 

^t-10 ,  ^00 

27^,500 
263,300 
12^,900 
213,^00 


220 , 000 

3^1,900 
225,100 
216,200 

99,300 

167,100 


1,727,500 


1,571,200 


1 .  269 .,  600 


5,96^,300 


5,126,900 


3.579,300 


£/Excludes  chestnut. 

2/The  scale  bv  International  >— inch  rule  approximates  green  lumber 
tally. 

2/lncludes  small  quantity  of  longleaf  pine. 
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Table  4-.  -  Net  board  foot  volume  classified  by  forest  condition 
and  species  group  (International  :5-inch  rule) 


Forest   condition 

Total 

Savjlog   size 

Under 
savjlog 
sizeV 

Propor- 

Species 

Old 

growth 

Second  grov^th 

tion 

group 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

of 
total 

Thousand  ft.  b.m. 


Percent 


Softvjoods: 

Loblolly  pine  7^,900  50,600   76^,100 

Shortleaf  pine  2^0,^00  3^^5,000  1,1^1,200 

Virginia  pine  9,^1-00  9,500    95,^00 
White  pine  and 

hemlock  71,000  l4,200     9,500 


3i^^,ioo  ^5,300  1,327,000  22.2 

710,200  167,300  2,6^^,500  kH-A 

^2,200  12,300   16^,^00   2.& 


1,600 


200 


96,500   1.6 


Total  soft- 
vjoods 


^36,100  i^i9,300  2,oii^-,200  1,102,100  265,100  ^,236,^00  71.0 


Hardwoods: 
Red  gum 
Yellow  poplar 
Red  oak 
V/hite  oak 
Hickory 
Others 


5^,^00 

127,500 

65,900 

73,^00 

39,100 

^5,700 


32,500 

6^ , 500 
67,^00 
^2,100 
3^,300 

2i|-,000 


112,^00 

137,^00 

gi^,^00 

71,200 

29 , 200 

107,500 


^9,600 

101,700 

67 , 600 

^6,  if  00 

26 , 000 

^5,^00 


15,900 
12,900 
15,^00 
15,900 
7,500 
15,900 


309 , 600 

i^-4^,i+00 

301,500 

2^9 , 000 
lij-0 ,  100 

23^,900 


5.2 

7.5 
5.0 

ij-.9 
2.^ 
4.0 


Total  hai 
woods 

^d- 

tot- 

il 

4io,4oo  313,200      543,300      377,100    ^3,500  1,727,500    29.0 

Total  all 
species 

^46,500  732,500  2,557,500  1,479,200  34^,600  5,964,300  100.0 

Percent   of 

i4.2        12.3         42.9           24. g          5.^          100.0 

— ^Includes  4.1  million  board  feet  on  the  areas  classified  as  reproduction 
and  clearcut. 


In  table  4  a  classification  is  made  of  board  foot  volume  by  species 
group  and  forest  condition.  Nearly  half  (44  percent)  of  the  total  volume 
is  shortleaf  pine,  and  almost  one-fourth  (22  percent)  loblolly  pine.   All 
hardwoods  combined  make  up  29  percent,  red  and  v.'hite  oaks,  yellow  poplar, 
and  red  gum  being  the  principal  species. 

Old-growth  stands  contain  26  percent  of  the  total  board  foot  vol- 
ume —  20  percent  of  the  pine  volume,  and  42  percent  of  the  hardwood  vol- 
um.e.   This  does  not  mean,  however,  that  ail  of  the  volume  in  the  old 
growth  condition  class  is  high  quality  material.   Half  is  in  partly  cut 


MILLION    BOARD  FEET    (international  i/4-inch  rule) 


SPECIES 
GROUP 


ALL 
PINE 
SPECIES 


DIAMETER 
GROUP 


10-  12 


14  -  18 


20  AND 
LARGER 


ALL 
HARDWOOD 

20-24 

SPECIES 

26  AND 

LARGER 

FOREST-CONDITION   CLASSES 


OLD    GROWTH 


SECOND  GROWTH 


SAWLOG 
SIZE 


UNDER        SAWLOG       SIZE 


FiGUREZ-  DISTRIBUTION  OF  NET    BOARD-FOOT   VOLUME 
BY  DIAMETER  GROUP  AND  FOREST  CONDITIONS 


stands,  previously  culled  over  for  the  more  valuable  species  and  high 
grade  trees  pind  a  portion  of  the  remainder  is  in  either  over-mature 
stands  or  stands  on  sites  so  poor  that  much  of  the  timber  is  of  low 
quality.  Moreover,  a  considerable  portion  of  the  volume  in  old-growth 
stands  is  in  trees  of  small  diameter. 

A  classification  of  board-foot  volujiie  according  to  diameter  groups 
and  forest  conditions  is  made  in  figure  2-   This  chart  emphasizes  the  pre- 
ponderance of  small  diameter  trees,  especially  of  pines,  in  all  of  the 
condition  classes.   Half  of  the  total  savjlog  volume  of  softwoods  is  in 
trees  of  the  10-  and  12~inch  diameter  classes,  and  nine-tenths  in  trees  un- 
der 19,0  inches  d.b.h.  More  than  half  of  the  hardwood  volume  is  in  trees 
under  19^0  inches. 

Most  of  the   sawtimber  in  the  region  is  accessible.  The  general  use 
of  portable  sawmills  and  the  well  developed  transportation  system  of  high- 
ways and  railroads  permits  ready  access  to  nearly  all  areas.   Figure  5 
showing  the  proportional  distribution  of  area  and  board-foot  volume  for  the 
sawlog  stands  indicates  that  stand  density  is  usually  sufficient  for  eco- 
nomic operation.  Although  one-third  of  the  area  in  sawlog  stands  contains 
less  than  2,000  board  feet  per  acre,  ^6  percent  of  the  volume  of  both  hard- 
wood and  pine  type  groups  is  in  stands  of  2,000  board  t^eX   or  more.  More- 
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over,  3?-  percent  of  the  volume  in  pine  types,  and  3^  percent  in  hardwood 
types,  is  in  stands  of  6,000  board  feet  or  more  per  acre,  concentrated  on 
12  percent  and  15  percent,  respectively,  of  the  area  in  these  types. 

In  order  to  break  down  the  savjtimber  volumes  into  figures  more 
easily  comparable  with  those  for  similar  forest  conditions  and  species 
groups  in  other  forested  areas,  table  5  has  been  prepared  to  shovj  the 
average  savjtimber  volume  per  acre  classified  by  type  group,  species  group, 
and  forest  condition.  The  average  volumes  for  sawlog-size  condition  classes 
range  from  7>200  board  feet  for  the  uncut  old-growth  softwood  types  to 
2,230  for  the  partly-cut,  second-grovjth  hardvjood  stands,  with  an  average  of 
3,^20  board  feet  for  all  savjlog  stands.   For  the  entire  forest  area,  in- 
cluding both  savjlog-size  and  under -savj log- size  stands^  the  average  is 
1,^70  board  feet  per  acre.  These  averages  are  lower  than  those  in  the 
Coastal  Plain  section  of  the  state.   The  Northern  Coastal  Plain  unit,  for 
instance,  has  an  average  of  5,1^0  board  feet  per  acre  for  sawlog  stands, 
and  3)300  board  feet  for  the  entire  forest  area. 


Table  5*  ~  Average  net  sawtimber  volume  per  acre  classified  by 
type  group,  species  group,  and  forest  condition 


md 
)up 

For 

est  cone 

iition 

Sawlog 

size 

All  under- 
sawlog- 

size  con- 
ditions 

Old  i 

grovjth 

Second 

growth 

Average 
all  sav>;- 
log  size 
condi- 
tions 

Average 
all 

Type  group  £ 
species  grc 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

condi- 
tions 

group : 
group: 

6,100 
1,110 

3.690 
1,110 

-  Board 
3,1^0 

)I30 

feet  pt 
2,050 

^7^   Q  r^T^o 

Softwood  type 
Species: 
Softwoods 
Hardwoods 

2 ..  ^70 

520 

200 
30 

1,550 
2^0 

Total 

7,210 

i^,^00 

3.570 

2,^90 

3.390 

230 

1,^30 

Hardwood  type 
Species: 
Softwoods 
Hardwoods 

1,200 
^.560 

J+90 

^.050 

390 
2 ..  510 

260 
1.970 

570 

2  9^0 

70 

150 

350 

1,690 

Total 

5.760 

3.5^0 

2,900 

2.230 

3..  550 

220 

2,0^0 

All  types: 
Species: 
Softvjoods 
Hardwoods 

3,2^0 
3,090 

2 .  ^70 
1,^50 

2,730 

7^0 

1,^30 
630 

2,^20 
1,000 

170 
60 

1,330 
5^0 

Total 

6.370 

^,320 

3.^70 

2>6o 

3,^20 

230 

1,^70 
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PINE    TYPE-GROUP 


NET  VOLtPER-ACRE  CLASS 

(board  feet  -int.  l/i-IN.RULE)         ^ ^ '^ 


LESS    THAN  1,000 


1.000      TO     1,999 


2,000    TO     3,999 


4.000    TO     5.999 


6.000    TO    7999 


8.000     TO    9,999 


10,000  AND  OVER 


LESS    THAN  1,000 


1,000     TO     1,999 


2,000    TO    3,999 


4000    TO    5  999 


6.000   TO     7  999 


8.000    TO    9,999 


10,000   AND  OVER 


na 


P     E      R      C       E     N     T 

15  20  25 


30  35  40  4S 


t;;Jg:;>?fM.;/>iJ^*;yj;*3V'ii¥iH^' 


l^^^?^^I?^^^7^^^p^^j^^^^^^^^?Jj^vp^^^^iJ?^ 


HARDWOOD  TYPE-GROUP 


';»':.-.;' 


mm^^^m^^^m 


^       AREA 
^    VOLUME 


FfGURE  3-     PROPORTIONAL  DISTRIBUTION  OF  AREA  AND  BOARD- 
FOOT  VOLUME  IN  THE  SAWLOG-SIZE  CONDITIONS 

BY  VOLUME- PER- ACRE  CLASSES 
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Corfeood  Volume 

The  total  volume  of  vjood  in  all  living  trees  5*0  inches  d.b.h.  and 
over  amounted  to  nearly  37  million  cords  f table  6).   Sawlog  trees  includ- 
ing tops  are  the  source  of  53  percent  of  the  total  volume,  sound  under- 
savjlog-size  trees  35  percent,  and  cull  trees  12  percent.   The  fact  that 
softvjood  species  make  up  only  5^  percent  of  the  cordvjood  volume,  as  against 
71  percent  of  the  sawtimber  volume^  is  largely  attributable  to  the  lovi/er 
diamete^"  limit  of  softwood  sawiog  material. 


Table  6.  -  Net  cordwood  volume  classified  by  species 
group  and  source  of  materiali/ 


Species  group 


Source  of  material 


Sawiog 
material 


Tops  of 
sawiog 

size  , 
trees£/ 


Under 
savi/log 

size 
trees 


Cull 
trees 


Total 


Propor- 
tion of 
total 


Cords- 


1/ 


Percent 


Softvjoods: 

Loblolly  pineV  3,190,900  729,000  1,929,900  256,700     6,106,500  l6.g 

Shortleaf  pine  6,762,200  1,11^,600  ^,735,^00  530,500   13,1^7,100  36. 0 

Others  565,300  i39,6oo  3^11,900  111,500  1,15^,300  3.1 


Total  softwoods  10,51^,^00  1,9^7,^200  7,oo7,6oo   ^9^,700  20,^1-11,900   55.9 


Hardwoods: 
Red  gum 
Yellov>)  poplar 
Red  oaks 
White  oaks 
Others 


767  ^00  ^1^,300  992,600  276,000  2,^5^,300  6.7 

1,069,900  615,600  662.700   232,000  2,5^0,200  7.0 

7^0,600  ^05,300  926  500      552,200  2,664-, 600  7.3 

761 >oo  3^9,000  1,02^,^00      600,200  2,779,000  7.6 

993,900  51^,^00  2,2^3,300  1,^^1,^00  5,633,^00  15.5 


Total  hardwoods   ^,373,200  2,3^3,000   5,^53,500  3,5'+2,200  l6, 111,900   ^^.1 
Total  all  species   1^^^91,600  ^.330  200  12,^6l,100  ^,4^^0,900  36,523,^00   100.0 


Percent  of  total 
volume 


40.7 


ll.,9 


35»2 


12.2 


100 . 0 


1/ 


,^00  cords  of  standing  chestnut  suitable  for  extract  wood  omitt(:;'. 

^./Includes  the  usable  portion  of  the  upper  stem.s  of  softviocds  c:i  d  of  tn 
upper  stems  and  limbs  of  hardvjoods  to  a  minimum  diameter  limit  of  K   inches 
outside  bark. 

.3/standard  cord  (4'  x  4'  x  ^')  including  bark. 

—/includes  a  small  quantity  of  longleaf  pine. 
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Effective  utilization  of  the  cordwood  volume  in  hardwood  cull  trees 
is  a  major  forest  problem  in  the  unit.   Nearly  one-fourth  of  the  entire 
hardxi/ood  volume  is  cull  material,  amounting  to  four-fifths  of  the  cordwood 
volume  in  all  cull  trees.   Present  cutting  practices  unfortunately  tend  to 
increase  the  percentage  of  cull  trees,  for  as  a  rule  only  sound  trees  are 
cut. 


Cubic-foot  Volume 

Table  /  shows  the  volume  of  solid  wood  inside  bark  in  terms  of 
cubic  feet.   This  unit  of  measurement  is  well  adapted  to  all  products  and 
to  all  parts  of  the  tree^  and  provides  the  best  basis  for  calculating  net 
changes  in  total  forest  capital  as  a  result  of  growth,  mortality,  and  drain. 


Table  7.  -  Net  cubic  foot  volume  (inside  bark)  of  all  material 
classified  by  species  group  and  source,  I936 


Species  group 


Source  of  material 


Sawlog  size  trees 


Sawlog 
material 


Tops. 


1/ 


Under  savj- 

log  size 

trees 


Cull 
trees 


Total 


Propor- 
tion of 
total 


Softwoods 

Hardvjoods 

Total 

Percent  of 
total 


1/1 


^2.0 


Thousand  cu.  ft.  ---------  Percent 


736,590   167,720   ^70,590    63  310   1,^3^,210     5^,6 
292,3^0   137.300   36^,990   216,760   1, ,,01^,390     ^1.^ 

1,02^,930   305,020   ^39,5^0   2go  070   2,^53 ,,600   100,0 


12,^ 


)^.2 


11,^ 


100.0 


Includes  the  usable  portion  of  the  upper  stems  of  pines  and  of  the 
upper  stems  and  limbs  of  hardwoods,  to  a  minimum  diameter  limit  of  K   inches 
outside  bark. 
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P ole  s  and  Piles 

Trees  suitable  for  poles  and  piles  bring  a  higher  price  vjhen  sold 
for  this  purpose  than  vjhen  utilized  as  savjlogs.   For  this  reason  an  esti- 
mate has  been  made  of  the  number  of  pine  trees  meeting  the  requirements 
for  such  use.   Because  many  of  these  trees  will  be  cut  for  lumber  or  other 
products,  the  information  is  valuable  chiefly  in  shovjing  the  ratio  between 
the  number  of  sticks  in  the  different  diameter  and  length  groups. 

Only  one-fifth  of  the  7-6  million  pine  trees  (table  i)    classified 
as  suitable  for  poles  and  piles  vjould  make  sticks  ^0   feet  or  longer,  more 
than  half  being  limited  to  20-foot  sticks. 


Table  ^.  -  Total  number  of  pine  poles  and  piles  classified 

by  length  and  diameter 


Diameter 
classl./ 


Length  of  stick  in  feet 


20 


25 


30 


35 


k-0+ 


Total 


Proportion 
of 
total 


Inches 

-   -   -   - 

-  -  -  - 

Thousand   sticks 

-  -  - 

_   _   _   _ 

Percent 

7.0   -     ^.9 

2.,  ^57 

7I+1 

l6g 

— 

3,366 

kkA 

9.0   -   10.9 

ia6i^ 

675 

350        93 

^7 

2,329 

30. i 

11.0  -  12.9 

392 

^19 

351       1^9 

U 

1,352 

17.9 

13.0    -   1J+.9 

63 

121 

170       106 

2k 

UK 

6A 

15.0    -   16.9 

— 

6 

16          11 

2 

35 

0.5 

Total 

4- ,076 

1,962 

1.055      359 

nil 

7,566 

100.0 

Percent   of 

total 

53.9 

26.0 

13  =  9      'I..7 

1.5 

100.0 

_/Diameter  k^  feet  above  ground,    outside  bark. 


Forest   G-rovv'th 

Forest  income  from  a  long  range  point  of  view  depends  upon  forest 
growth  and  increm.ent  as  well  as  upon  the  timber  volume  standing  at  any  one 
time.  The  term  "forest  growth"  is  used  in  this  report  to  include  the  vol- 
ume of  wood  accruing  annually  to  merchantable  trees,  together  with  the  vol- 
uiP.e  of  sound  trees  coming  into  the  specified  minimum  diameter  classes  dur- 
ing the  year. 
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The  increment,  or  net  volume  of  wood  produced  during  any  given 
year,  is  the  volume  of  forest  growth  for  that  year  less  the  volume  loss 
through  mortality  from  forest  fires  and  from  various  natural  causes  such 
as  tree  competition,,  insect  damage,  disease,  and  windthrow.   Increment 
thus  represents  the  volume  of  sound  vjood  available  for  cutting  vjithout  de- 
pleting the  forest  capital. 

In  1936  the  total  forest  growth  of  the  Piedmont  unit  was  I51  mil- 
lion cubic  feet  (table  12).  Mortality  during  that  year  am.ounted  to  22 
million  cubic  feet,  a  volume  equal  to  ik-   percent  of  total  growth.  The  net 
increment  for  193^  was  therefore  129  million  cubic  feet,  including  ^0^ 
million  board  feet  of  sawtimber  (table  13)- 

The  average  net  increment  per  acre  varies  considerably  among  the 
different  condition  classes.   During  1937*  "the  latest  year  for  which  data 
on  growth  have  been  computed,  the  net  increment  varied  from  an  average  of 
1.^  cubic  feet  ( .03  cord)  on  the  reproduction  and  clearcut  condition  to 
5^.1  cubic  feet  {.^k   cord)  on  the  second-growth  sawlog-size  condition 
(table  9)'   For  the  entire  forest  area,  an  average  net  increment  per  acre 
of  ^1.6  cubic  feet  (.61  cord),  including  129  board  feet  of  sawlog  material, 
vjas  realized.   This  may  be  compared  with  a  per  acre  average  of  31.6  cubic 


Table  9-  -  Average  net  increment  per  acre  classified  by 
forest  condition  and  type  of  material  -  1937 


Forest  condition 


Savjlog-size  material 


Softvjoods 


Hardwoods 


Total 


All  sound  material 


Including 
bark 


Excluding 
bark 


-  -  Board  feet 


Cords   Cu.  ft, 


Sav;log-size: 

Old  growth: 

Uncut 

55 

60 

115 

.26 

1^.3 

Partly  cut 

66 

U 

lii^- 

»39 

26.9 

Second  growth: 

Uncut 

197 

Kk 

2i|l 

.^^ 

5^.1 

Partly  cut 

109 

33 

1^2 

.60 

^0.^ 

Under  sawlog-size: 

Second  growth 

67 

13 

^0 

.62 

in.  3 

Reproduction  and 

clear  cut 

i 

2 

10 

.03 

1.^ 

Weighted  average 

all  conditions 

102 

27 

129 

.61 

4-1.6 
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feet,  including  1^9  board  feet,  in  the  adjoining  Northern  Coastal  Plain 
unit  of  the  state. 

The  average  increment  per  acre  is  simply  an  average  by  each  condi- 
tion without  distinction  between  species  and  types  and  without  considering 
the  effect  of  cutting  during  the  year.  Such  yields  cannot  be  applied  to 
any  given  locality,  since  the  species  distribution  by  condition  is  not 
likely  to  be  similar  to  the  average  distribution  for  the  region.   Further- 
more, net  increment  on  specific  areas  not  only  depends  upon  the  proportion 
of  faster  grovjing  species,  but  also  on  site,  stocking,  age,  and  management. 
The  figures  do  indicate,  hovjever,  the  average  to  be  expected  per  acre  from 
each  condition  for  the  region  as  a  vjhole  so  long  as  no  significant  change 
occurs  in  species  distribution  or  in  other  factors  affecting  grox-ath  and 
mortality. 
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FOREST  RESOURCE  UTILIZIATION 


Thf'    direct  income  from  the  forests  of  the  region  was  chiefly  from 
fuelwood  and  lumbering  operations.   Lumber  vjas  the  principal  commercial 
product,  although  a  much  greater  volume  of  vjood  xvas  cut  for  fuel.   In- 
direct returns,  particularly  through  soil  and  vmter  conservation,  were 
highly  important,  but  for  this  study  no  attempt  vjas  made  to  determine 
their  value. 


Forest  Industries 

Lujnber  Industry 

A  total  of  362  mills,  mainly  of  the  small  portable  type,  vjere 
operated  in  the  region  during  193^  (table  10).   Only  two  had  a  lO-hour 
day  capacity  of  more  than  10,000  board  feet,  and  none  more  than  20,000 
board  feet  (fig.  k)  .      These  mills  cut  l^k-   million  board  feet,  an  average 
of  ^25,000  board  feet  per  mill  for  the  entire  year.   Such  a  sm.all  average 
cut  is  a  result  not  only  of  the  limited  capacity  of  the  mills,  but  also 
of  the  fact  that  many  were  operated  on  a  part-time  basis.   Even  though 
small  portable  sawmills  usually  waste  material,  both  in  the  woods  and  at 
the  mill,  and  frequently  produce  poorly  manufactured  lumber,  this  type 
of  mill  will  probably  continue  to  dominate  the  local  lumber  industry  be- 
cause of  the  prevalence  of  farm  vjoodland  with  young  timber  stands. 

Fuelvjood  Industry 

In  terms  of  quantity  of  vjood  consumed,  the  greatest  contribution 
of  the  forests  of  the  unit  during  193^  was  fuelwood.   A  total  of  1,237^000 
cords  Vi/as  cut  (table  10),  about  half  from  sound  trees  and  the  rem.ainder 
from   dead  and  cull  trees  and  tops  of  trees  cut  for  other  purposes. 

Fuelwood  is  more  important  as  a  subsistence  crop  than  as  a  cash 
crop,  for  farmers  produce  and  consume  the  major  portion.   Ccnsuinption  in 
this  unit,  however,  is  considerably  increased  by  the  fu^■lx^JOod  requirements 
of  the  unusually  large  rural  non-farm  population  of  the  small  textile  mill 
communities. 

The  active  fuelwood  demand  provides  an  opportunity  for  utilizing 
the  large  amount  of  cull  hardvjood  material.   A  larger  part  of  the  fuel- 
vjood  should  be  cut  from  cull  trees,  thereby  aiding  in  the  development  of 
more  productive  stands. 


Miscellaneous  industries 

During  193^  several  minor  industries  were  supported  by  the  forest 
resources  of  the  region.   Many  poles,  piles,  and  crossties  were  cut,  sev- 
eral shingle  and  dimension  stock  m.ills  vjere  operated,  and  a  small  amount 
of  pulpwood  was  shipped.   The  total  volume  of  wo  3d  used  for  such  purposes, 
however,  was  small  in  comparison  vjith  the  lumber  and  fuelwood  production. 
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Figure  4- 
-pn- 


Table  10.  -  Production  and  employment  in  the  primary  wood-using 

industries,  I936 


Commodity 


Number 

of 
plants 


Q,uantity 
produced 


Employment 


In  vjoods       In  mill         Total 


Lumber 


Poles  and  piles 
Crossties 


362 


M  ft.  b.m. 
15^,000 
Pieces 
112  M 


-  -  Thousand  man-days  -  - 
179       2^0       kl^ 


10 
16 


10 
16 


Other  commercial  uses 

Fuelwood 

Domestic  farm  use—' 

Total 


£/ 


Cords 

'  25  M 

1,237  M 

^7  M 


27 

51 


2^ 

51 


1,76^ 


2^1 


2,009 


—/includes  five  shingle  mills  and  three  dimension  stock  mills. 
^/Includes  fence  posts  and  other  items  exclusive  of  fuelvjood. 


Employment 

In  1936  slightly  more  than  2  million  man-days  of  labor  vjere  pro- 
vided by  the  forest  industries  (table  10).   This  is  equivalent  to  full- 
time  employment,  based  on  25O  days  per  year,  for  ^,000  people.   Actually, 
however,  forest  industries  vjere  of  direct  benefit  to  many  more  than  ^,000 
workers,  for  forest  operations  usually  constitute  only  part-time  employ- 
ment. 

Forest  industries,  as  previously  pointed  out,  are  closely  interre- 
lated with  farming  activities.   Probably  half  of  the  sawmills  are  operated 
by  farmers  on  a  part-time  basis.   Fuelwood  production,  which  accounted  for 
three-fourths  of  the  total  forest  employment,  is  largely  a  part-time  farm 
activity.  Most  of  the  farmers,  representing  4-3  percent  of  the  total  work- 
ers of  the  unit,  receive  a  portion  of  their  income  either  through  employment 
in  primary  wood-using  industries  or  by  cutting  fuelwood  for  their  own  use. 


Commodity  Drain 

Part  of  the  wood  cut  in  this  unit  during  193^  was  obtained  from 
soimd  trees,  and  part  from  dead  and  cull  material.  Since  only  sound  trees 
constitute  the  growing  stock,  it  is  necessary  to  know  the  volume  coming 
from  them  to  determine  the  drain  on  the  productive  forest  resource 
through  utilization.   Such  drain  or  cut  is  termed  "commodity  drain". 
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Table  11.  -  Commodity  drain  from  sound  trees  -  193^ 


Sawlog 

-size  material 

All  material 

Commodity 

Soft- 
vjoods 

Hard- 
woods 

Total 

Soft- 
woods 

Hard- 
vjoods 

Total 

Percent 
of  total 

-  Thousand  ft.  b 

1  / 

■  -  Thous 

and  cu. 

ft.,  (i.b 

.) 

Luir.be  r 

Poles  and  piles 

Crossties 

lif7.300 
i^,300 
1,200 

5,500 
5,900 

152,^00 
^.300 

7,100 

31,510 
920 
260 

3^0 
1,020 

32,^50 

920 

1,2^0 

3^.6 
1.1 
1.5 

Other  commercial 

use             3,iK)0 
Fuel-wood         65,900 
Domestic  farm  use  ^,6C0 

600 

37,300 

1,^00 

i|,000 
101,200 

6 ,  000 

1 .,  ^70 

26,^30 

2,510 

290 

1^,110 

700 

1,760 

3,210 

2.1 
52.9 

Total 

22i^,700 

50,700 

275,i|-oo 

63,100 

21,060 

gi^,i6o 

100.0 

i/ Lumber  tally. 


Material  cut  from  sawlog-size  trees  for  all  uses,  including  usable 
material  left  in  the  woods  as  waste,  amounted  in  1936  to  275  million  board 
feet.  The  total  commodity  drain,  from  both  sav;log-size  and  sound  under- 
sawlog-size  trees,  was  ^4-  million  cubic  feet  (table  11).  Approximately  39 
percent  of  the  cubic  foot  volume  was  used  for  lumber,  5  percent  for  other 
commercial  products,  and  56  percent  for  fuelwood  and  farm  uses.   Pine  spe- 
cies supplied  97  percent  of  the  lumber  drain  and  75  percent  of  the  total 
commodity  drain. 


Increment  Compared  with  Commodity  Drain 

In  order  to  show  whether  the  timber  volume  is  being  depleted  or  in- 
creased, forest  increment  is  compared  with  commodity  drain.   Although  1936, 
the  year  for  which  the  comparison  is  made,  was  in  .many  respects  a  normal  or 
average  year,  similar  studies  must  be  made  at  regular  intervals  to  deter- 
mine accurately  any  definite  trend. 
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Table  12.  -  Comparison  between  increment  and  commodity  drain  - 

all  material 


Softvjoods 


Hardwoods 


Total 


G-roV'iing   stock,    January   1,    193^ 

Grovjth 
Mortality 

Forest   ircrei:;ent 
Commodity   drain 


-  -  -  Thousand  cu.  ft.  (i.b.)  -  -  - 

1,3^^,130     6^6,930  1,991,060 

109,230      ^1,700  150,930 

-15,360     -6,2^0  -21,600 


93,  ^^^70     35,^60 
-63,100    -21,060 


129,330 

-^i|,i6o 


-145,170 


Net  change  in  growing  stock,  I936      +30,770     -rl4-,^00 

Growing  stock,  January  1,  I937       l,37Jl-,900     661,330     2,036,230 


During  193^  a  voluine  equivalent  to  -67  percent  of  the  cubic  foot  in- 
crement in  sound  softvjood.  trees,  and  59  percent  in  sound  hardwoods,  was 
cut.   Consequently i  the  growing  stock  of  the  unit  vjas  increased  by 
30,770,000  cubic  feet  of  softwood  and  1^1,^00,000  cubic  feet  of  hardwood 
(table  12).   The  board  foot  volume  of  savjlog  material  also  similarly  in- 
creased (table  13)- 


Table  I3.  -  Comparison  between  increment  and  commodity  drain 

sawtimber  material 


Softwoods 


Hardvjoods 


Total 


-  -  -  -  Thousand  ft.  b.m.  -  -  -  - 
Growing  stock,  January  1,  1936       ^,1^^3,000    1,692,^00    5.^35,^00 


Growth 
Mortality 

Forest   increm.ent 
Comriiodity   drain 


355,100  100,000  ^55,100 

-36,600  -1^,200  -50,^00 

31^,500  ^5,^00  ^0^,300 

-22^,700  -50,700  -275,^100 


Net  increase  in  growing  stock,  I936    -1-93,^00      -1-35,100     -1-12^,900 
Growing  stock,  January  1,  I937       ^,236,^00    1,727,500   5,96i|-,300 
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In  view  of  the  unit's  deficiency  in  grov-ang  stock,  the  193^  sur- 
plus of  increment  over  commodity  drain  was  distinctly  favorable.   Con- 
tinued surpluses  will  gradually  build  up  the  grovjing  stock  in  both  volume 
and  quality.   The  193^  surplus,  amounting  to  35  percent  of  the  increment, 
is  in  fact  large  enough  to  provide  for  some  expansion  in  vjood-using  in- 
dustries if  market  conditions  warrant.   Moderate  expansion  would  partly 
meet  the  pressing  immediate  need  for  increased  financial  income  in  the 
unit  and  still  provide  for  stand  improvement.  Any  considerable  reduc- 
tion of  the  surplus  in  future  years,  however,  vjill  increase  the  time  other- 
xvise  required  to  achieve  reasonably  adequate  stocking  over  the  forest  area 
as  a  vjhole . 
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GEMERAL  FOREST  SITUATION 


Summary 

Although  the  general  economy  of  the  Piedmont  region  is  based 
largely  on  the  textile  industry  and  cotton  production,  forests  and  forest 
industries  occupy  an  important  place.   Nearly  half  of  the  land  area  is 
still  in  forests,  and  forest  industries  provide  part  of  the  livelihood  for 
a  large  portion  of  the  rural  population,  especially  farmers,  who  ovjn  two- 
thirds  of  the  forest  land. 

The  ratio  between  forest  and  cleared  land  has  remained  relatively 
stable  since  the  Civil  War.  Much  of  the  land,  however,  has  passed  through 
cycles  of  clearing  and  abandomnent  vjith  the  result  that  a  large  proportion 
of  the  present  forest  area  is  on  land  formerly  cultivated.  In  recent  years 
there  has  been  a  tendency  toward  an  increase  in  forest  land  and  a  decrease 
in  cultivated  land  —  an  effect  of  both  the  general  economic  depression  of 
agriculture  and  the  conservation  activities  of  public  agencies. 

Pine  type  groups  predominate  on  four-fifths  of  the  forest  land. 
Pine  stands  are  closely  interm.ingled  with  cultivated  areas,  and,  as  a  re- 
sult of  past  land-use  practices,  often  possess  the  limbiness  characteris- 
tic of  old-field  forest  growth.  Hardwood  types,  predominant  on  only  one- 
fifth  of  the  forest  area,  are  confined  to  the  mountain  slopes  and  small 
scattered  areas  throughout  the  Piedmont,  but  hardwood  species  are  impor- 
tant associates  in  most  pine  stands.   Forty-one  percent  of  the  cubic-foot 
volume  in  the  unit  is  hardvjood. 

Timber  stands  in  general  are  young.  Nearly  half  of  the  forest  area 
is  in  the  under-sawlog-size  condition  classes,  and  less  than  one-tenth  is 
in  old  growth.   Half  of  the  total  pine  sawtimber  volume  is  in  trees  in 
the  10-  and  12-inGh  diameter  groups,  and  four-fifths  of  the  volume  of  all 
species  is  in  trees  less  than  19.O  inches  in  diameter. 

Both  the  quality  and  quantity  of  timber  on  much  of  the  area  suffer 
from  understocking.  The  average  stocking  on  uncut  shortleaf  and  loblolly 
stands,  for  instance,  is  less  than  half  that  on  the  best  ten  percent  of 
these  stands.   Site  indices,  however,  indicate  favorable  grovjing  condi- 
tions over  the  area  as  a  vjhole,  with  potentialities  at  present  only 
partially  realized. 

Approximately  6  billion  board  feet  of  sawtimber  was  standing  in 
1936,  nearly  half  of  which  was  shortleaf  pine  and  another  quarter  other 
pine  species.   Stands  for  sawlog-size  conditions  averaged  3)^20  board  feet 
per  acre,  and  for  the  entire  forest  area,  1,^70  board  feet. 

The  total  volume  of  all  living  trees  5.O  inches  d.b.h.  and  larger 
was  37  million  cords  —  56  percent  softwoods  and  kK   percent  hardwoods. 
Cull  trees  comprised  22  percent  of  the  hardwood  volume  and  4-  percent  of 
the  pine  volume. 
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Increment  for  the  unit  as  a  whole  is  high  in  view  of  the  under- 
stocked condition  of  the  stands.  The  average  per  acre  increment  is  .6l 
cords,  including  129  hoard  feet  of  sawlog-size  material.   At  present,  how- 
ever, growth  takes  place  to  a  large  extent  on  stands  of  small  diameter  trees. 

Lumber  is  the  principal  commercial  forest  product,  but  more  wood  is 
cut  for  fuel  than  for  all  other  purposes  combined.   Lumber  is  manufactured 
chiefly  by  small  portable  mills,  often  operated  in  conjunction  with  farm- 
ing. 

Forest  increment  exceeded  commodity  drain  in  193^  by  a  substantial 
margin,  resulting  in  a  surplus  of  35  percent  of  the  cubic  foot  increment. 
This  is  a  favorable  situation  in  view  of  the  understocked  condition  of  the 
forests. 


Prospects 

Declining  markets  for  American  cotton  indicate  that  farmers  in  the 
Piedmont  unit  must  look  to  other  means  of  livelihood^  a  problem  that  for- 
ests and  forest  industries  may  partly  solve.  Particularly  is  this  true 
in  the  "problem  areas"  where  erosion  and  soil  depletion  are  outstanding, 
for  in  such  sections  the  forest  resources  often  offer  the  most  logical,  if 
not  the  only,  opportunity  for  new  economic  development.   Even  at  present  the 
forests  of  the  region  can  support  a  somewhat  heavier  commodity  drain  and 
still  leave  a  surplus  sufficient  to  build  up  the  growing  stock  and  improve 
the  quality  of  future  material.  Under  forest  management,  moreover,  the 
annual  increment  can  be  gradually  increased  so  that  a  much  greater  supply 
of  raw  materials  of  a  higher  quality  may  eventually  become  available. 

Local  markets  for  cheap,  lovj-grade  lumber  and  fuelwood  are  being 
supplied  by  present  production.   Expansion  of  forest  industries,  therefore, 
appears  limited  to  tvjo  possibilities.   First  is  the  opportunity  of  supply- 
ing high  quality  material  to  both  local  and  national  markets.   Although 
present  sawmills  can  readily  expand  production  if  market  conditions  become 
favorable,  it  vjill  be  a  number  of  years  before  the  region  can  produce  a 
sufficient  supply  of  high  grade,  large  diameter  trees  to  afford  much  active 
competition  on  the  quality  timber  market. 

A  second  opportunity  is  the  development  of  a  larger  market  for  low- 
grade  material.   Since  a  large  proportion  of  the  timber  volume  in  the  unit 
is  in  species  suitable  for  pulpwood,  the  current  expansion  of  the  pulp  in- 
dustry in  the  South  appears  to  offer  the  most  favorable  immediate  opportu- 
nity.  Existing  mills  already  draw  small  quantities  of  vjood  from  the  region, 
although  they  are  too  distant  to  provide  a  market  for  any  large  quantity  of 
pulpvjood.   The  unit,  however,  seems  to  offer  an  opportunity  for  the  location 
of  a  medium  sized  pulp  mill.  Not  only  is  an  adequate  supply  of  pulpvjood 
available,  with  a  large  surplus  of  growth  over  drain,  but  labor  and  trans- 
portation facilities  appear  favorable. 

A  prospect  for  increased  -use  of  the  forests  of  the  unit  is  also  in 
better  watershed  protection.   Conservation  of  the  soil  and  water  resources, 
in  view  of  the  erosion  problem  and  its  severe  effect  on  n-umerous  hydro- 
electric developments  in  the  region,  is  extremely  important. 


Facilitating  measures 

If  the  prospects  for  an  increased  income  from  forests  are  to  be 
realized,  a  nuiriber  of  measures  are  necessary.  A  new  market  for  low  grade 
material  must  be  developed,  either  through  private  initiative  or  through 
cooperation  of  private  and  governmental  agencies.  Improved  methods  of 
marketing  the  products  of  the  many  small  forest  ovmers  are  also  desirable. 

Better  forest  practices  are  needed  on  most  areas  to  improve  the 
quality  and  quantity  of  timber  growth.  These  include  planting  abandoned 
fields,  interplanting  thin  stands,  thinning  thick  young  stands,  improve- 
ment cuttings  to  remove  undesirable  species  and  cull  trees  and  reserve  the 
better  trees  for  future  sawlog  production,  and  improved  fire  control 
throughout  the  region.  The  large  acreage  of  farm  woodland  offers  a  good 
opportunity  for  carrying  out  such  measures,  as  labor  is  available  during 
slack  farming  periods  and  the  farm  fuelvjood  requirements  offer  a  use  for 
small  and  cull  trees. 

Wider  adoption  of  forest  improvement  measures  depends  directly  upon 
the  degree  to  vjhich  farmers  are  convinced  that  such  measures  are  practical. 
This  is  a  problem  requiring  cooperative  efforts  of  governmental  agencies 
with  farmers.  It  involves  educational  work  on  a  broader  scale  to  inform 
farmers  of  the  most  desirable  forest  practices,  research  work  to  develop 
better  forest  practices  and  marketing  procedure  for  the  many  small  pro- 
ducers, and  organized  fire  control  throughout  the  unit,  particularly  in  the 
1^  counties  still  without  intensive  protection  in  193^* 
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GLOSSARY 


General 


Forest  survey  unit.  —  An  area  of  5  'to  10  million  acres  in  vjhich  forest, 

topographic  and  economic  conditions  are  reasonably  homogeneous. 

The  division  of  a  state  in  this  manner  facilitates  analysis  and 
discussion  of  the  forest  situation. 


Land-use  Glasses 

Productive  forest  area.  —  Forest  land  capable  of  producing  timber  of  com- 
mercial quality. 

Non-productive  forest  area.  —  Forest  land  that  does  not  have  the  quali- 
ties necessary  for  the  production  of  commercial  timber. 

Cropland .  —  Land  being  used  for  the  production  of  farm  or  orchard  crops, 
or  showing  evidence  of  having  been  so  used  during  the  preceding  5 
years,  and  still  in  such  condition  that  it  can  be  easily  cultivated. 

Abandoned  cropland.  —  Land  formerly  cultivated  or  pastured  and  nov;  show- 
ing distinct  signs  of  having  been  abandoned  for  such  use. 

Pasture.  —  Cleared  or  open  land  under  fence,  used  primarily  for  grazing. 


Forest  Type  Groups 

Shortleaf  pine.  —  Stands  in  which  pines  make  up  25  percent  or  more  of  the 
dominant  and  co-dominant  stems  with  shortleaf  pine  predominating. 

;%   Loblolly  pine.  —  Stands  in  which  pines  make  up  25  percent  or  more  of  the 
dominant  and  co-dominant  stems  with  loblolly  pine  predominating. 

Virginia  pine.  --  Stands  in  which  pines  make  up  25  percent  or  more  of  the 
dominant  and  co-dominant  stems  with  Virginia  pine  predominating. 

Bottomland  hardwoods.  —  Stands  in  which  hardvjoods  make  up  75  percent  or 
more  of  the  dominant  and  co-dominant  stems,  usually  found  in  river 
bottoms. 

Upland  hardwoods.  —  Stands  on  the  mountain  and  upland  sites  in  vmich 

hardwoods  make  up  75  percent  or  more  of  the  dominant  and  co-dominant 
stems. 
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Forest  Conditions 

Sawlog  Size 

Old  grovjth,  uncut.  --  Areas  vjith  stands  composed  predominantly  of  trees 

of  sawtimber  size  having  the  characteristics  of  the  original,  mature 
timber  of  the  region  and  containing  at  least  1,000  board  feet  per 
acre  of  merchantable  species  in  hardwood  types,  and  600  board  feet 
per  acre  in  pine  types,  with  less  than  10  percent  of  the  volume  cut. 

Old  growth,  partly-cut.  --  Areas  vjith  old  growth  stands  from  which  10  per- 
cent or  more  of  the  volume  has  been  cut,  leaving  a  minimum  of  1,000 
board  feet  per  acre  in  the  hardwood  types,  or  600  board  feet  per  acre 
in  the  pine  types. 

Second  grovjth,  uncut.  —  Areas  with  stands  of  second  growth  having  at 

least  600  board  feet  per  acre  in  trees  of  sawlog  size,  and  with  less 
than  10  percent  of  the  savjtimber  trees  cut. 

Second  growth,  partly-cut.  —  Areas  with  stands  of  second  growth  in  which 
10  percent  or  more  of  the  savrtimber  trees  have  been  cut  but  with  the 
remaining  stand  containing  600  or  more  board  feet  per  acre. 

Under  Sawlog  Size 

Second  grovjth.  --  Areas  v>;ith  young  second  grovjth  stands  in  which  the  vol- 
ume of  timber  in  trees  of  sawtimber  size  is  less  than  600  board  feet 
per  acre  with  the  remainder  of  the  trees  under  savjtimber  size. 

Reproduction.  —  j\reas  not  qualifying  for  any  of  the  above  conditions  but 
which  have  at  least  ^0  well  established  and  well  distributed  seed- 
lings and  sprouts  of  commercial  species  per  acre. 

Clear-cut.  --  Cut-over  areas  having  insufficient  young  grovjth  to  qualify 
for  second-growth  or  reproduction  conditions. 

Diame_ters 

D.b.h.  —  Diameter  breast  high.  The  difjmeter  outside  the  ba.rk  of  a  tree 
measured  at   a   point  ^g-  feet   above   the  ground. 

Diameter  classes.  —  All  trees  vjere  recorded  in  2-inch  diameter  classes, 
that  is,  trees  measuring  ^.0  to  6.9  inches  d.b.h.  are  in  the  6-inch 
diameter   class. 

Tree   Classification 

Sawlog-size   tree.    —  A  softwood  tree   at   least   9*0   inches   d.b.h.,    or  a 
hardwood  tree  at   least   13-0   inches  d.b.h.,   with  not   less   than  one 
sound  butt   log  12   feet   long,    or  with  50  percent   of  the  gross  volume 
of  the  tree  in  sound   sawtimber. 
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Under  savjlog-size  tree.  —  A  sound  softwood  tree  measuring  5.0  to  ^.9 
inches  d.b.h.,  a  sound  hardwood  tree  measuring  5.0  to  12. 9  inches 
d.b.h. 

Cull  tree.  —  Any  tree  which,  because  of  form,  limbiness,  rot,  or  other 
defect  fails  to  qualify  as  a  sawlog  or  under-sawlog-size  tree. 

Pole  or  pile  tree.  —  A  pine  tree  from  which  a  pole  or  pile  could  be  cut 
conforming  in  general  to  specifications  set  up  by  the  American  Stand- 
ards Association. 


Voliune  Estimates 

Cordwood  volume.  —  This  volume  (including  bark)  is  derived  from  the 
following  sources: 

1.  The  sawlog  portion  of  sawtimber  trees. 

2.  That  portion  of  sawtimber  trees  not  usable  as  sawlogs  but 
acceptable  as  cordwood.   This  includes  the  upper  stems  of  soft- 
woods, and  the  upper  stems  and  limbs  of  hardwoods  to  a  minimum 
diameter  limit  of  K   inches  outside  bark. 

3.  The  sound  under-sawlog-size  trees  at  least  5  inches  d.b.h.  in 
vi/hich  the  entire  stem  is  included  to  a  variable  top  diameter 
not  less  than  K   inches  outside  bark. 

K.      The  estimated  sound  material  in  cull  trees. 

Deductions  for  cull  include  only  the  volume  in  defects  which  cause 
the  material  to  be  unsuited  for  cordwood.  Svjeep  and  slight  crook 
are  not  regarded  as  defects. 

Standard  cord.  --  A  stacked  pile  of  round  or  split  wood  bolts  measuring 

^'  X  ^'  X  ^'  and  estimated  to  contain  90  cubic  feet  of  wood  and  bark 
in  softwood  species,  and  ^0  cubic  feet  of  wood  and  bark  in  hardwood 
species. 


Forest  Growth 

irr  f"'—  HI  -   -  -r  -  <--■ 

Cubic  foot.  —  The  volume  inside  bark  accruing  to  all  sound  trees  5-0 
inches  d.b.h.  and  larger,  plus  the  volume  in  sound  trees  reaching 
this  specified  minimum  diameter  during  the  period  for  vjhich  grovjth 
is  computed. 

Board  foot .  --  The  volume  accruing  to  sound  softwood  trees  9*0  inches 
d.b.h.  and  over  and  hardwood  trees  13-0  inches  and  over,  plus  the 
volume  in  sound  trees  reaching  these  respective  diameters. 
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PREFACE 


Through  the  McSweeny-McNary  Act  of  192S,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  V7as  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Experiment  Stations  v/as  made  responsible  for  the  viork  in  its 
territory.   In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity 
of  the  Appalachian  Forest  Experir.ient  Station,  Asheville ,  North  Carolina. 

The  iTork  of  the  Survey  is  divided  into  5  major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  condition 
of  forest  lands,  and  the  quantity,  species,  and  quality  of  the 
timber  on  these  lands. 

2.  Growth.   Determination  of  the  current  rate  of  timber  grovrt-h. 

3.  Drain.  Determination  of  the  amount  of  industrial  and  domestic 
wood  use,  and  the  total  loss  resulting  from  fire,  insects,  dis- 
ease, suppression,  and  other  causes. 

U'     Requirements.  Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers. 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management . 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Southern  Coastal  Plain  of  South  Carolina,  one 
of  the  3  units  into  v/hich  the  state  was  divided.   Similar  releases  have  been 
published  for  the  other  units,  the  Northern  Coastal  Plain,  and  the  Pied- 
mont Region,  and  may  be  had  upon  request.  A  final  report  for  the  state  is 
being  prepared  for  publication. 

Information  on  the  physical  forest  resources  was  obtained  by  a  field 
survey  made  in  the  summer  of  193A'  A  total  of  6,^-00  sample  plots  v/ere  estab- 
lished at  intervals  of  one-eighth  of  a  mile  on  compass  lines  10  miles  apart, 
extending  across  the  unit  from  east  to  v/est.   The  statistical  saniple  ob- 
tained from  these  plot  records  forms  the  basis  for  all  area  and  volume  esti- 
mates in  this  report,  except  where  other  sources  are  directly  credited.   O^^ing 
to  the  method  of  sampling  data,  small  tabular  items  have  the  greater  probabil- 
ity of  error  and  should  be  considered  as  indicating  relative  magnitude  rather 
than  actual  values. 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
purposes  were  obtained  by  canvassing  all  primary  manufacturing  plants  and  a 
number  of  representative  domestic  consumers. 
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FOREST  RESOURCES  OF  THE  SOUTHERN  COASTAL  PLAIN 
OF  SOUTH  CAROLINA 


GENERAL  DESCRIPTION 

The  Southern  Coastal  Plain  Unit  (Forest  Survey  Unit  No^  1)  consists 
of  12  counties  in  the  southern  part  of  the  state  (fig-  1)  with  a  total  land 
area  of  more  than  5  million  acres-   From  a  forestry  viev;point  it  is  distin- 
guished from  the  other  sections  of  the  state  by  the  presence  of  extensive 
areas  of  longleaf  and  slash  pine  vrtiich  support  an  active  naval  stores  indus- 
try.  In  this  respect  it  resembles  more  closely  the  coastal  regions  of  the 
deep  South  than  the  other  coastal  units  in  South  and  North  Carolina. 

The  physical  characteristics  of  the  area  are  typical  of  the  South- 
eastern Coastal  Plain.   Along  the  coast  sandy  beaches  or  treeless  marshes 
intersected  by  meandering  streams  gradually  merge  into  level  flatvioods 
which  form  a  narroT^,  irregular  belt  extending  across  the  entire  unit  from 
north  to  south.   Farther  inland  elevations  gradually  increase  and  the  land 
surface  becomes  rolling.   The  maximum  elevation  of  approximately  650  feet 
is  reached  in  the  rolling  sand  hills  of  Lexington  and  Aiken  Counties  which 
mark  the  junction  of  the  coastal  plain  and  piedmont  regions.   Drainage  is 
southeasterly  through  the  Santee ,  Savannah,  Corabahee,  and  Edisto  rivers  and 
their  tributaries.   Soil  conditions,  gradient,  and  ground  cover  are  such 
that  destructive  erosion  is  not  a  serious  problem  in  this  area.   Although 
sheet  erosion  is  more  or  less  prevalent  on  open  land,  particularly  in  the 
central  and  western  sections,  deep  gullying  is  rare.   The  heavy  silt  load 
of  the  larger  rivers  comes  principally  from  the  fields  and  caving  banks  in 
the  Piedmont  Plateau. 

Harboi"  facilities  for  handling  both  coastwise  and  transatlantic  trade 
are  available  at  Charleston  and  Savannah.   The  Intracoastal  Watenvay  and  the 
navigable  channels  of  the  Savannah,  Combahee,  Edisto,  and  Santee  rivers  are 
open  to  small  power  craft,  barges,  and  rafts.   The  Southern.  Atlantic  Coast 
Line,  Seaboard  Air  Line.  Charleston  and  Western  Carolina^  and  a  number  of 
smaller  railroads,  together  vrith  an  excellent  highway  and  county  road  sys 
tem .  provide  overland  routes  of  transportation - 

The  1930  Census  lists  tne  population  in  the  unit  as  312,000;  60  per- 
cent living  on  farms,  32  percent  in  small  communities,  and  only  8  percent 
in  toTms  having  a  population  over  2,500-   There  are  no  large  cities  in  the 
unit,  although  Charleston  and  Colrunbia,  South  Carolina,  and  Savannah  and 
Augusta,  Georgia,  are  in  adjoining  counties  and  have  a  marked  influence  on 
the  general  economy  of  tne  area- 

Approximately  70  percent  of  the  xvorking  personnel  in  the  area,  accord- 
ing to  the  1935  Census  of  Business  was  engaged  in  farming,  and  the  remain- 
ing 30  percent  was  about  equally  divided  betvieen  manufacturing  and  various 
types  of  business  and  merchandising-  More  than  half  of  the  employees  en- 
gaged in  manufacturing  vrere  located  in  Lexington  and  Aiken  Counties  where 
the  textile  industry  had  been  developed  extensively.   Outside  of  these  two 


counties,  the  principal  manufacturing  activities  are  lumbering  and  produc- 
tion of  naval  stores.   Because  of  the  integration  of  farming  with  the  manu- 
facture of  forest  products,  many  farmers  are  dependent  on  forests,  particu- 
larly on  the  part-time  jobs  supplied  , by  the  naval  stores  and  lumber  indus- 
tries.  The  Census  of  Unemployment ,i/  taken  in  1937  5  listed  a  total  of 
30,929  individuals  who  were   totally  unemployed,  partially  employed,  or 
v/orking  with  some  emergency  relief  organization.   This  group  is  20  percent 
of  the  total  for  the  entire  state.   Of  the  number  listed  in  these  three 
classifications,  approximately  one-half  vrere  farm  residents. 

The  Forest  Survey  found  that  in  193A.,  58  percent  of  the  entire  area  • 
was  in  forests,-^  32  percent  in  cropland  and  pasture,  U  percent  in  abandoned 
cropland  and  the  remaining  6  percent  in  treeless  tidal  marshes ,  tovms , 
rights- of -v;ay  and  other  non-forest  classifications  (table  1). 


Table  1,  -  Total  land  area  classified  by  major  usei/ 


Land  use  class 


Proportion 
of  total  area 


Forest 


Acres 


2,993.000 


Percent 


57-7 


Non-forest: 
Agricultural: 
Cropland 
Pasture 

1,645,100 
31.400 

31^7 
,6 

Abandoned  cropland 

Marsh 

Towns,  rights-of-way,  etc 

181.600 

212,200 

z.    123,600 

3.5 

4.1 
2,4 

Total  non-forest 

2 

,193 

.900 

42.3 

Total 

5 

,186 

,900 

100.0 

— ^Does  not  include  91»200  acres  in  the  coastal  islands  of  Beaufort 
County. 


i/pinal  report  on  Total  and  Partial  Unemployment  for  South  Carolina, 
John  D.  Biggers,  Administrator,  Vlashington,  D.  C,  1937' 

=^See   Glossary  for  definition  of  terms - 
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OCATrON  OF  FOREST  SURVEY  UNIT  N* 
IN  THE  STATE 


FOREST  TYPES 

1  iq'^/J;;    LONGLEftF  PINE 
dZZf    LOBLOLLY  PINE -HAROWOOOS 
l^^^X   BOTTOMLAND  HARDWOODS 
1*'-^    'I     MARSH 


STATUTE  yiLC9 


MAJOR  FOREST  TYPES 

IN  THE 

SOUTHERN  COASTAL  PLAIN  OF  SOUTH  CAROLINA 


FOREST  SURVEY 

APPALACHIAN  FOREST  EXPERIMENT  STATION 

1936 


According  to  the  1935  Census  of  Agriculture,  56  percent  of  the  area 
was  in  farms,  the  proportions  by  counties  varying  from  29  percent  in  Jasper 
County  to  80  percent  in  Bamberg.   Farm  xvoodlots ,  including  woodland  pas- 
tures, occupy  nearly  1^  million  acres,  or  about  half  of  the  forest  land  in 
the  unit.   Lumber  and  pulp  companies  o\'m  a  number  of  large  tracts  of  tim- 
ber land  estimated  to  aggregate  more  than  300,000  acres.  Estates  and  game 
clubs  also  own  or  control  extensive  areas  of  forest  land,  chiefly  in  the 
coastal  counties- 


FOREST  DESCRIPTION 

The  3  million  acres  of  forest  land  in  this  Survey  unit  e:>diibit  a 
wide  variety  of  physical  characteristics.   The  flatwoods  area,  lying  in  a 
broad  belt  across  the  eastern  counties,  makes  up  about  one-third  of  the 
forest  area  including  some  of  the  best  pine  stands  in  the  state.   Another 
third  of  the  forest  acreage  lies  in  the  swamps,  bays,  and  river  bottoms 
throughout  the  unit.   The  remaining  third  is  in  the  rolling  upland  sections 
in  the  central  and  western  parts  of  the  unit .  including  the  sandhills  of 
Aiken  and  Lexington  Counties  - 


Forest  Types 

For  description  and  analysis,  the  several  forest  types  recognized  in 
the  field  have  been  combined  into  three  type-groups ,  longleaf -slash  pine, 
loblolly  pine  ,  and  hardwood-cypress • 

Longleaf  and  slash  pine,  v;ith  their  associates,  predominate  on 
slightly  less  than  a  million  acres  or  about  one-third  of  the  total  forest 
area  (table  2).  Longleaf  pine  is  the  principal  species,  making  up  55  per- 
cent of  the  cubic  foot  volume  in  the  type-group.   Slash  pine  comprises  18 
percent  and  loblolly  pine,  the  most  common  associate,  accounts  for  10  per- 
cent.  The  remaining  volume  consists  principally  of  other  pines,  black  gam, 
cypress,  and  oaks.   Although  the  most  extensive  areas  in  the  longleaf  pine 
type-group  are  located  in  the  sandhills  region  of  Lexington,  Aiken,  and 
Barnwell  Counties,  the  stands  in  these  areas  are  generally  poorly  stocked 
mth  pine  and  have  a  dense  understory  of  scrub  oak  v^hich  greatly  handicaps 
the  establishment  of  pine  reproduction.   The  best  stands  of  longleaf  and 
slash  pine  occur  in  the  flatwoods  areas  in  the  eastern  counties. 

The  loblolly  pine  typ e -group ,  Y;hich  includes  small  areas  of  short- 
leaf,  pond,  and  spruce  pine,  occupies  an  aggregate  area  of  1,22/^,000  acres, 
approximately  ^1  percent  of  the  total  forest  area.   Loblolly  pine  is  the 
predominant  species,  making  up  55  percent  of  the  total  cubic  foot  volume 
in  this  type-group.   The  principal  associated  species,  shortleaf  and  pond 
pines,  red  and  black  gum,  together  with  smaller  quantities  of  oak  and  other 
hardwoods,  compose  the  remaining  volume. 
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Table  2.  -  Productive  forest  area  classified  by  forest  condition 

and  type  group 


Forest  condition 


Forest  type  group 


Longleaf- 
slash  pine 


Loblolly 
pine 


Hardvj-ood- 
cjrpress 


Total 


Acres 


Sav^log  size: 
Old  growth: 
Uncut 
Partly  cut 

Total 

Second  groTivth: 
Uncut 
Partly  cut 

Total 

Total  sawlog  size 


16 , 100 
61.800 


103 .600 
66,800 


98 , 100 
105,300 


217  .800 
233,900 


77.900 


327,100 
29,700 


170,400    203.400 


524,100 
159,900 


255.500 
37,800 


451,700 


1,106,700 
227,400 


356.800 
434,700 


684.000 
854.400 


293,300 
496,700 


1,334,100 
1,785,800 


Propor- 
tion of 
total 


Percent 


7-3 
2^ 


15.1 


37-0 
7.6 


44.6 
59.7 


Under  sawlog  size: 
Second  grovjth 
Reproduction 
Clear  cut 

461,500 

53 ,800 

8,900 

293,300 

73,100 

3,200 

241,000 

67,600 

4,800 

995,800 

194,500 

16,900 

33.2 

6.5 

.6 

Total  under  sav;- 
log  size 

524,200 

369,600 

313.400 

1,207,200 

40,3 

Total  all 
conditions 

958,900 

1.224,000 

810,100 

2,993,000 

100-0 

Percent  of 
total 

32.0 

40.9 

27.1 

100.0 

The  hardwood-cypress  type-group  predominates  on  810,100  acres,  27 
percent  of  the  productive  forest  area   The  most  important  and  widespread 
type  ;vithin  this  group  is  the  bottomland  and  sv/amp  hardvraod  association 
which  occurs  in  the  alluvial  valleys  and  stream  margins  throughout  the  unit, 
Composed  principally  of  black  and  red  gum,  oaks,  and  a  number  of  minor 
commercial  hardwoods,  together  with  cypress  and  a  scattering  of  loblolly 
pine,  this  group  is  the  principal  source  of  hardvraod  savrt-iraber  in  the  unit. 
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In  the  deeper  swamps  of  the  large  river  bottoms  and  in  the  ponds  and  bays 
of  the  flatvraods  small  areas  of  cypress  occur  usually  mixed  with  tupelo  gum, 
black  gum  and  occasionally  slash  pine.   The  remaining  component  of  the 
hardwood  type-group  is  made  up  of  scattered  stands  of  upland  species,  prin- 
cipally oaks,  gums,  hickory  and  other  hardwoods,  including  the  scrub  oaks. 
As  a  dominant  group,  the  upland  hardv/ood  association  occupies  only  k   percent 
pf  the  total  forest  area. 

The  range  of  the  important  tjrpe  groups  is  shovm  on  the  type  map 
(fig.  1)-   No  attempt  is  made  to  delineate  either  the  non-forest  land  or  the 
small  areas  of  less  prevalent  types  within  the  range  of  the  dominant  asso- 
ciation ~ 


Forest  Conditions 

Over  the  past  three  centuries,  timber  cutting,  fire,  turpentining, 
and  abandonment  of  farm  land  have  resulted  in  a  v;ide  variety  of  conditions 
with  respect  to  age,  size,  and  general  utility  value  of  the  stands  (table  2). 
In  193A'  sawlog-size  stands  occupied  more  than  1-3/A  million  acres,  about 
60  percent  of  the  total  forest  area,  and  averaged  5»080  board  feet  per  acre. 
Almost  half  of  this  acreage  was  dominated  by  loblolly  pine  and  its  associ- 
ated species ,  and  the  remainder  was  about  equally  divided  between  the  long- 
leaf-slash  pine  and  hardwood  type-groups.   Approximately  one-quarter  of  the 
acreage  in  savrbimber  stands  contained  timber  classified  as  old-growth,  but 
over  half  of  the  old-groiTbh  stands  were  partly  cut,  indicating  that  selected 
species  and  the  best  quality  trees  had  been  removed.   Nearly  half  of  the 
old-grovrt-h' stands  was  in  the  hardwood-cjrpress  type.   The  average  volume  of 
all  old-growth  stands  was  7^710  board  feet  per  acre  (International  ^-inch 
rule ) . 

Second-grovrth  sawlog-size  stands  occurred  on  k5   percent  of  the  forest 
area,  principally  in  the  pine  type  groups.   Seventeen  percent  of  the  stands 
in  this  condition  class  had  been  partly  cut.   The  average  volume  per  acre 
for  all  second-growth  savilog  stands  was  A-,190  board  feet. 

One  of  the  most  significant  items  in  the  whole  forest  condition 
classification  is  the  large  proportion  of  forest  acreage  in  the  second- 
growth  under  sav/log-size  condition.   At  the  time  of  the  survey,  one-third 
of  all  forest  land  was  in  this  condition  class  and  an  additional  area 
stocked  v/ith  reproduction  brought  the  total  acreage  of  established  young 
forests  to  nearly  LJ^   percent  of  the  forest  area.   Although  only  a  compara- 
tively small  volume  of  savrtimber  exists  on  these  lands  at  present,  they  are 
important  potential  sources  of  lumber  and  other  forest  products-   Since  these 
stands  are  predominantly  pme ,  they  indicate  to  a  large  extent  the  general 
type  of  material  that  will  be  available  for  future  utilization. 

The  small  proportion  of  the  forest  area  classified  as  clearcut,  S3-X- 
tenths  of  one  percent,  is  an  encouraging  aspect  of  the  forest  situation  in 
the  unit,  as  it  indicates  that  natural  reforestation  follov/s  quickly  after 
cutting  and  the  problem  of  unstocked  cut  over  areas  is  not  serious . 


~5- 


As  in  most  extensive  forest  areas  where  no  planned  system  of  forest 
management  has  been  folloxved  and  where  forest  fires  have  been  common,  the 
trees  in  many  stands  are  vddely  spaced  and  volumes  per  acre  are  characteris- 
tically low.   This  comparatively  thin  stocking,  common  throughout  the  south- 
ern forests,  is  apparent  in  nearly  any  comparison  of  actual  yields  of  these 
areas  vri.th  those  of  fully  stocked  stands-  For  the  forests  in  this  unit  the 
degree  of  stocking  may  be  judged  by  comparing  the  average  cordv;ood  volume  pee 
acre  on  the  uncut  pine  areas  xYith  an  arbitrary  standard  based  on  the  best 
stocked  10  percent  of  the  stands  in  that  area  v/eighted  by  site. 


Average  volume  per  acre 
uncut  conditions 


Age  class 


All  pine 
types 


Best  10  percent 
of  pine  tj^es 


Relation  of  volume 

on  all  pine  types 

to  volume  on  best 

10  percent 


Years 

21-30 
Al-50 
61-70 

Weighted  average 
all  age  classes 


Cords 

15^2 
22,7 


12,5 


Cords 

17  0 
33^3 


28,8 


Percent 
28 

51 


43 


Although  volumes  per  acre  even  larger  than  shovm  for  the  best  10  per- 
cent are  possible  under  intensive  management,  the  fact  that  these  volumes 
exist  on  as  much  as  10  percent  of  the  pine  area  in  the  uncut  conditions,  in- 
dicates that  such  densities  are  not  unattainable  objectives  under  fire  pro- 
tection and  reasonable  management. 


TIMBER  ESTIMATES 


Sawtimber  Volume 

The  total  board  foot  volume  in  merchantable,  sav;log-size  trees  (soft- 
woods 9  inches,  hardv/oods  13  inches  d.b.h.  or  larger)  is  listed  in  table  3. 
The  volumes  are  net  log  scale,  deduction  having  been  made  for  material  that 
under  present  practice  v/ould  be  left  in  the  vraods  because  of  rot,  fire  scar, 
crook,  limbiness  and  other  defects,  as  vrell  as  for  loss  in  sawing  at  the 
mill  caused  by  sweep  and  interior  defects. 
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Table  3-  -  Net  board-foot  volume  classified  by  major  species  groups,  by 
International  ^-inch,  Scribner,  and  Doyle  log  rules,  1934 


Major  species 

group 

International 
i-inchl/ 

Scribner 
f               1 

Doyle 

Pines: 
Longleaf 
Slash 
Loblolly 
Others 

)ods 

ecies 

1,024,500 

321,100 

■  3,703.300 

714,400 

Thousand  board  feet  - 

863,600 

268.300 

3,255.900 

618,500 

571,500 

168,300 

2,452,200 

414,500 

Total  pines 

5,763,300 

5,006.300 

3,606,500 

Hardwoods: 

Red  gum 
Black'  gum 
Tupelo  gum 
Red  oaks 
White  oaks 
Ash 
Others 

931.100 
723,900 
269,800 
458.500 
170,200 
97 .200 
504,700 

849.400 
6I8.6OO 
234.800 
424,200 
156.900 
89.500 
454.400 

694,700 
485.500 
189.100 
359.500 
130,800 
71,200 
353,100 

Total  hardwc 

3-155.400 

2.827.800 

2,283  .900 

Cypress 

490,800 

410.600 

270.300 

Total  all  sp 

9,409.500 

8.244.700 

6.160.700 

,  -,-.  i/The  scale  by  International  ^-inch  rule  approximates  green  lumber 


Estimates  are  derived  from  three  standard  log  rules  —  Doyle,  Scrib- 
ner, and  International  ^-inch.   The  Doyle  rule,  although  long  used  by  the 
local  lumber  industry,  is  not  a  satisfactory  measure  of  recoverable  volume 
throughout  the  wide  range  of  tree  diameters  included  in  this  inventory. 
The  Scribner  rule,  although  more  accurate,  is  likexvise  faulty  as  a  basic 
rule  for  measuring  volumes  of  trees  of  mixed  sizes.   The  International  5- 
inch  rule,  used  in  subsequent  volume  tabulations  in  this  report,  measures 
approximately  actual  recoverable  volume  and  for  practical  purposes  is 
equivalent  to  green  lumber  tally-   The  total  volume  of  sawtimber  in  the 
unit,  by  the  Doyle  rule,  is  only  65  percent  and,  by  the  Scribner  rule,  88 
percent  of  the  volimie  according  to  the  International  ^-inch  rule. 
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Table  4.  -  Net  board-foot  volume  classified  by  species  group  and  forest 
condition  (International  ^-inch  rule),  193A 


Species 
group 


Forest  condition 


3aY<rlog  size 


Old  growth 


Uncut 


Partly 
cut 


Second  grotTbh 


Uncut 


Partly 
cut 


Under 
sav/log 
size  1/ 


Total 


Propor- 
tion of 
total 


Pines: 

Longleaf  and 

slash 
Loblolly 
Others 

Total 

Hardwoods : 
Red  gum 
Black  gum 
Tupelo  gum 
Red  oaks 
White  oaks 
Others 


Total 

Cypress 

Total  all 
species 

Percent  of 
total 


Thousand  board  feet 


Percent 


102,000  2A6,6oO  817,500  61,700  117,800  1,3A5,600  \U'3 

967,900  228,700  2,000,200  a3,900  92,600  3,703,300  39-3 

171,700  63,000  A06,800  U,100  28,800   71^,^00  7-6 

1,2a, 600  538,300  3,22A,500  519,700  239,200  5,763,300  6l,2 


327,500  118,800  ;^08,800  61,500  1^,500  931,100  9-9 

183,000  174,900  307^500  39,800  18,700  723,900  7-7 

86,500  61,600  102,000  19,000  700  269,800  2^9 

Ul,700  50,500  213,900  32,600  19.800  /^58,500  4.9 

71,700  17,300  69,500  7,300  4^400  170,200  1,8 

175,300  102,500  247>700  54^800  21,600  601,900  6.4 


985,700   525,600  1,349,400  215,000  7^-700  3,155,400    33-6 


119,800    72,000   240,200   39,700  19,100   490,800 


5-2 


2,347,100  1,135.900  4,814,100  774,400  338,000  9,409.500   100,0 
24.9     12/1     51-2     8^2     3-6     100.0 


1/ Includes  14.5  million  board  feet  on  the  areas  classified  as  reproduction 
and  clearcut. 
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Pine  species  make  up  6l  percent  of  the  total  savrtimber  volume  ^^rith 
loblolly  pine  alone  accounting  for  nearly  4-0  percent  of  the  total-   Hard- 
vrood  species,  largely  red  and  black  gum,  comprise  an  additional  3U   percent, 
and  the  remaining  5  percent  is  cypress  (table  U) • 

Nearly  31  percent  of  the  pine  volume,  /^8  percent  of  the  hardvrood , 
and  39  percent  of  the  cypress  occur  in  old-grov;th  stands-   Although  the 
old-grovrt.h  timber  is  generally  the  best  in  the  unit,  not  all  of  it  has  the 
quality  usually  associated  with  original  stands.  Nearly  one-third  of  it 
is  on  partly  cut  areas  indicating  that  selected  trees  have  been  removed- 
In  other  cases  these  stands  are  overmature  and  defective.   The  volume  in 
the  old-grovfth  condition  classes  also  includes  the  volume  of  second-grovrth 
trees  occurring  in  the  old-grox'rbh  stands. 

Second-grovrth  stands,  including  the  occasional  savrtimber  trees  in 
the  under  sawlog-size  conditions  make  up  63  percent  of  the  total  volume- 
These  rapidly  grovring  stands  are  particularly  important  as  they  v/ill  pro- 
vide the  major  part  of  the  future  lumber  production. 

The  board  foot  volumes  discussed  in  the  previous  paragraphs  are 
aggregate  estimates  for  the  entire  survey  unit  without  regard  to  location, 
stand  density  or  other  factors  which  might  affect  their  status  with  res- 
pect to  marketing.  Probably  no  extensive  timber  area  in  the  unit  is  to- 
tally inaccessible  to  the  logging  operator.   Indeed,  93  percent  of  the 
forest  area  has  already  been  logged  over.   The  more  important  factors  af- 
fecting operability  of  the  savrtimber  volumes  are  ovmership ,  market  require- 
ments, stocking  or  stand  density,  and  size,  age  and  quality  of  the  timber. 

An  analysis  of  stand  density  based  on  volume  per  acre  is  illustrated 
in  figure  2  for  the  sawlog-size  conditions  in  both  the  pine  and  hardwood 
type  groups-  Many  lumbermen  consider  that  a  stand,  to  be  operable,  should 
have  at  least  2,000  board  feet  per  acre  although  areas  yielding  less  than 
this  are  often  logged  if  readily  accessible-   On  this  basis,  three-fourths 
of  the  savrtimber  area  in  the  pine  type  carrying  9A  percent  of  the  volume 
would  qualify-   Twelve  percent  of  the  area  and  38  percent  of  the  voliime 
occur  in  stands  of  10,000  board  feet  or  more  per  acre- 

In  the  hardvrood  type-group  over  four-fifths  of  the  sav^rtimber  area 
and  96  percent  of  the  volume  is  in  stands  averaging  at  least  2,000  board 
feet  per  acre..  Sixteen  percent  of  the  area  and  /fl  percent  of  the  volume 
occur  in  stands  of  10,000  boj,rd  feet  per  acre  or  more. 
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PINE    TYPE    GROUP 


GROSS  VOL-PER-ACRE  CLASS 

("board    feet   -    INT.  \/a  in.  rule)  ^ 

LESS  THAN  1,000 


1,000     TO    1,999 


10 


PERCENT 
_!5 20 25 


30 35 iJL 


2,000    TO   3,999 


4,000    TO    5.999 


6,000    TO    7  999 


8,000     TO    9,999 


10,000  AND  OVER 


LESS  THAN  1.000 


.000     TO     1.999 


2,000    TO    3,999 


4,000    TO    5.999 


6,000     TO    7,999 


8,000    TO    9,999 


10,000  AND  OVER 


HARDWOOD   TYPE   GROUP 


FIGURE  2-  PROPORTIONAL  DISTRIBUTION  OF  AREA  AND  BOARD- 
FOOT   VOLUME  IN  THE  SAWLOG-SIZE  CONDITIONS 
BY  VOLUME-PER-ACRE   CLASSES 


MILLION    BOARD    FEET     Onternational  i/4  inch  rule) 


SPECIES 

DIAMETER 

GROUP 

GROUP 

10-12 

ALL 

PINE 

14  -18 

SPECIES 

20-24 


26    AND 
LARGER 


14  -18 

ALL 

HARDWOOD         20-24 

SPECIES 

26   AND 
LARGER 


^/Gd//?£  J -DISTRIBUTION    OF    NET    BOARD -FOOT    VOLUME 
BY    DIAMETER    GROUP  AND  FOREST   CONDITION 


Another  index  of  the  merchantability  of  standing  timber  is  given  in 
figure  3.  v/hich  shows  the  distribution  of  the  board  foot  volume  by  diameter 
groups  and  condition  classes  for  both  pine  and  hardwood  species-   Nearly  30 
percent  of  the  pine  volume  is  in  the  10-12  inch  diameter  group  and  nearly 
70  percent  is  in  trees  less  than  19-0  inches  in  diameter. 

In  hardwoods,  in  which  13  inches  is  the  minimum  size  for  saxYtimber, 
55  percent  of  the  volume  is  in  trees  in  the  U  to  18-inch  group  and  only 
15  percent  in  the  group  26  inches  or  larger. 

The  average  volume  per  acre  of  pine  and  hardwoods  is  shovm  in  table 
5  by  type  group  and  condition  class.   In  the  old-grovrt,h  conditions  the 
average  volujne  on  the  areas  partly  cut  is  notably  lower  than  the  volume  on 
uncut  areas,  particularly  in  the  pine  type.   In  second-groiTth  conditions 
the  difference  betvreen  uncut  and  partly  cut  is  not  as  great.   The  average 
volume  per  acre  of  3  .UO  board  feet  for  all  forest  land  is  slightly  less 
than  the  average  of  3,300  board  feet  found  in  the  Northern  Coastal  Plain 
unit  of  the  state . 
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Table  5-  -  Average  net  savrbinber  volume  per  acre  classified  by  type  group, 
species  group,  and  forest  condition  (International  ^-inch  rule) 


-i/ Includes  cypress  type. 
2/lncludes  cypress  volume. 


Forest 

condition 

Sawlog  size 

Average 
all  saw- 
log  size 

All  under 

saT/1  og 

size 

Average 

Tjrpe  group  and 

Old  growth 

Second  growth 

all  con- 
ditions 

species  group 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

10,200 
2,860 

~  ~  ~   Board  feet  per  £ 

/,,110  3,710  2,710 
810    5^0    520 

Pine  types: 

Species  group: 
Pine 
Hardwood 

iCre 

4,210 
770 

260 
30 

2,590 
A70 

Total 

13 .060 

^,920 

4,2^0 

3.230 

4.980 

290 

3,060 

Hardvraod  types  :^ 
Species  group: 
Pine 
Hardwood^ 

210 
7,780 

90 
^,690 

250 
4.^60 

180 
^,130 

200 
5,140 

30 
210 

140 
3,230 

Total 

7.990 

4,780 

4,710 

4,310 

5,3/!.0 

240 

3,370 

All  types: 

Species  group: 
Pine 
Hardwood=/ 

5,700 
5.080 

2,300 
2,560 

2,910 
1,U0 

2.290 
1  ,  120 

3.090 
1,990 

200 
80 

1,920 
1,220 

Total 

10,780 

A,86o 

4.350 

3  ,410 

5,080 

280 

3,U0 

Cordvrood  Volume 

With  the  rapid  growth  of  the  pulp  and  paper  industry  on  the  east- 
ern seaboard  in  the  last  three  years,  timber  of  a  size  and  quality  suitable 
for  pulpvraod  has  found  a  greatly  expanded  market:   Although  none  of  the  nev/ 
mills  have  been  established  in  this  unit,  the  mills  at  Charleston  and  Sa- 
vannah undoubtedly  will  affect  timber  marketing  at  least  in  the  eastern 
counties  of  the  unit,  particularly  since  pulp  companies  ovm  extensive  areas 
of  timber  in  these  counties-  Keener  competition  may  be  expected  among  the 
major  forest  industries  for  their  future  supplies  of  pulpvraod,  sawlogs ,  and 
unvrarked  turpentine  pines.   Table  6  is,  therefore,  of  particular  value  as 
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it  sho?/s  the  sound  volume  of  all  living  trees  5-0  inches  in  diameter  and 
larger,  expressed  in  standard  cords  including  bark.   Cull  deductions  have 
been  made  only  for  those  defects  vj-hich  T;ould  cause  rejection  of  the  material 
for  cordv;ood. 


Table  6>  -  Net  cordv/ood  volume  (including  bark)  of  all  material 
classified  by  species  group  and  source,  193A 


group 

Source  of 

material 

Total 

Species 

Sav/log 

material 

Tops  of 
sav;log 

size 
trees^ 

Under 

sawlog 

size 

trees 

Cull 
trees 

Propor- 
tion of 
total 

Cords 


Pines: 
Loblolly 
Longleaf^ : 

Round 

Worked 
Others 

Total 

Hardwoods ; 
Red  gum 
Blaok   and 

tupelo  gum 
Other  pulping 

hardv/oods 
Oaks 
Other  nonpulping 

hardwoods 

Total 

Cypress 

Total  all 
species 

Percent  of 
total 


8,113,100  l,291./fOO  1,^12,900 

1,926.700       A13,500  1,609,000 

1 , 188 . 800       U7 5 , 000  UOU , 800 

1,63A.500       Ul,300  614,300 


---------  Percent 

72,100  10,889.500   23.1 

13.600  3,962,800  8.4 
19,500  2,088,100  4.5 
39.900  2,700,000    5-7 


12,863.100  2,591.200  4,041.000  145.100  19,640.400  41-7 

2,191.900  1,246,500  1,668,300  438.600  5.545,300  11.8 

2,629,500  1,252,200  4,014,100  1.106,500  9.002,300  19.1 

919-100   480,100  1,059.400  671,300  3,129-900  6.6 

1,500.400   871,500  1.526,200  1.214.300  5,112,400  10.8 

594.000   335.700  1,143.200  375.500  2,448.400  5-2 

7,834.900  4.186.000  9.411.200  3.806.200  25.238.300  53-5 

1.228,200   385.000  464. 300  173.400  2.250.900  4-8 


21.926.200  7.162.200  13.916.500  4.124-700  47.129.600  100-0 


46  5 


15.2 


29-5 


100-0 


i/ Includes  the  usable  portion  of  the  upper  stems  of  pines  and  of  the 
upper  stems  and  limbs  of  hardvroods  and  cypress  to  a  minimum  diameter  limit 
of  4  inches  outside  bark. 

^Includes  a  small  quantity  of  slash  pine. 
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Although  hardwoods  make  up  only  one-third  of  the  board  foot  volume , 
they  comprise  nearly  54.  percent  of  the  total  cordv/ood  volume-   The  cordwood 
voliime  more  accurately  expresses  the  true  relation  of  hardwoods  in  the 
stands  as  it  includes  the  volimie  of  all  trees  5  inches  d-b.h-  and  larger; 
v/hereas,  the  savrbimber  volumes  include  only  sound  softwood  trees  9  inches 
d-b,h-  and  hardv;oods  13  inches  d-b-h-  and  larger^ 

The  large  volume  of  black  and  tupelo  gum,  particularly  in  under  saw- 
log  size  and  cull  trees,  is  signifif^ant  because  these  species  are  vrell 
adapted  to  the  production  of  pulp,  although  to  date  very  little  gum  pulpwood 
has  been  cut  by  the  mills  drawing  on  this  area- 

The  sawlog  material  accounts  for  ^6  percent  of  the  total  cordv/ood 
volume  and  the  tops  of  sawlog  trees  make  up  an  additional  15  percent  suitable 
for  fuelwood  and  pulpv/ood  but  available  only  as  the  trees  are  cut  for  sav/- 
titnber  or  other  use- 


Cubic-foot  Volume 

Cubic-foot  volume  is  the  most  accurate  measure  of  the  solid  wood  con- 
tent of  trees  and  offers  the  best  basis  for  calculation  of  gro^vth  and  drain. 
The  total  volume  of  sound  wood  in  live  trees  5-0  inches  in  diameter  and 
larger  is  therefore  given  in  table  7  expressed  in  cubic  feet  excluding  bark. 


Table  7-  -  Net  cubic  foot  volume  (inside  bark)  of  all  material 
classified  by  species  group  and  source,  193A 


Species 
group 


Source  of  material 


Sawlog-size  trees 


Sav/log 
material 


Tops!/ 


Under  saw- 
log size 
trees 


Cull 
trees 


Total 


Propor- 
tion of 
total 


Pine 

Hardvrood 

Cypress 
Total 

Percent  of 
total 


-------  Thousand  cubic   feet   -------       Percent 

991.170       198.380         282  >U0         10,990     l.Z^82,980       45.2 

536,Z,10       262.350         589,660       246,630     1.635,050       49-8 

92.520         26.930  32.480         12,680         l64,6lO         5^0 

1.620.100       487 > 660         904.580       270.300     3.282,640     100.0 


49^3 


14-9 


27  6 


8  2 


100-0 


^Includes  the  usable  portion  of  the  upper  stems  of  pines  and  of  the 
upper  stems  and  limbs  of  hardwoods  and  cypress  to  a  minimum  diameter  limit 


of  4  inches  outside  bark 
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Poles  and  Piles 


Since  trees  suitabl 
estimate  has  been  made  of 
ing  the  pole  specification 
16  million  such  trees  vrere 
(table  8).  As  many  of  the 
primary  value  of  the  table 
length  of  stick  and  diamet 
in  the  20-  and  25-foot  cla 
diameter  at  breast  height. 


e  for  poles  and  piles  bring  a  premium  price,  an 
the  number  of  pine  trees  that  contain  sticks  meet- 
s  of  the  American  Standards  Association.  Nearly 

found  in  the  unit  at  the  time  of  the  inventory 
se  trees  vri.ll  be  cut  for  lumber  and  pulpv:ood  the 

is  to  indicate  the  distribution  of  trees  by 
er  class-   Nearly  three-fourths  of  the  sticks  are 
sses  and  over  half  are  less  than  11  inches  in 
Only  12  percent  are  35  feet  or  longer. 


Table  S.  -  Number  of  pine  poles  and  piles  classified 
by  length  and  diameter 


Diameter 
classi/ 

Length 

in  feet 

Total 

Propor- 
tion of 
total 

20  ' 

• 

2, 

30 

35 

UO 

45  + 

Inches 
7-0-  8-9 

-  The 
270 

Dusand 

sticks 

Percent 
29.3 

3.5A2 

798 

^ 

4-610 

9-0-10-9 

2,357 

1.080 

668 

325 

90 

-- 

4.520 

28.7 

11.0-12-9 

1.219 

81,5 

727 

334 

234 

— 

3,359 

21.3 

13^0-U-9 

A57 

1,98 

505 

270 

1A8 

32 

1.910 

12.1 

15-0-16,9 

109 

241 

293 

158 

77 

29 

907 

5-8 

17-0-18.9 

3 

116 

164 

102 

39 

16 

440 

2.8 

Total 

7,687 

3,578 

2.627 

1.189 

588 

77 

15.746 

100.0 

Percent  of 

total 

U8.S 

22.7 

16.7 

7.6 

3-7 

0.5 

100.0 

^Diameter  4?  feet  above  ground,  outside  bark. 


-15- 


Naval  Stores  Timber  Supply 

The  territory  considered  as  the  field  for  continuing  gum   naval 
stores  operations  was  1,4-33  >000  acres  in  1934 »  and  includes  practically  all 
of  the  longleaf -slash  pine  type-group  area  and  a  fraction  of  the  others. 
It  consists  of  the  forest  area  that  is  used,  or  that  may  be  used,  for  com- 
mercial turpentining  operations ,  together  with  the  included  areas  of  clear- 
cut  land  and  loblolly  and  hardv^ood  forest  types.  The  gross  area  of  round 
timber  v;as  928,200  acres;  the  v/orking  timber  area  233,900  acres;  and  the 
worked-out  and  resting  areas  270,900  acres.   Approximately  51  percent  of 
this  area  is  in  rolling  uplands;  37  percent  is  in  the  flatwoods;  and  the  re- 
maining 12  percent  is  in  sT^amps,  bays,  and  river  bottoms. 

On  the  turpentine  area  there  were  about  90  million  longleaf  and 
slash  pine  trees  (table  9)'   Nearly  10  percent  of  these  vrere  round  trees, 
9  inches  d.b.h.  and  over,  available  for  immediate  v/orking,  and  slightly 
over  80  percent  vrere  round  trees  less  than  9  inches  d.b.h. ,  representing  a 
large  potential  resource.   The  remainder  vrere  being  or  had  been  worked  for 
naval  stores.  More  than  one  and  one-half  million  trees  vrere  worked-out 
and  should  be  harvested  for  liomber,  pulpwood  or  other  products. 


Table  9,  -  Round,  v;orking,  resting,  and  worked-out  longleaf 
and  slash  pine  trees  by  turpentine  area  history 


Turpentine 
area  history 


Round  trees 


1.0"-8-9"  9"  &  over 


Working 
trees 


Resting 
trees 


¥orked 
out  trees 


Total 


Thousands  of  trees 


Round  timber  area 

39>7a 

6,681 

— 

125 

10 

46,557 

Working  area: 

Front-faced  area 

2,907 

118 

1,100 

19 

4,144 

Back-faced  area 

15, 79^ 

177 

3,244- 

790 

572 

20,577 

Resting  and  v;orked- 

out  area 

13,901 

1,A82 

— 

2,615 

931 

18,929 

Total  turpentine 

area 

72,343 

8,458 

4,344 

3,549 

1,513 

90,207 

Percent 

80.2 

9^A 

4^8 

3.9 

1^7 

100.0 

Disregarding  all  faces  being  worked  at  present,  an  analysis  of  the 
turpentine  areas  v;ith  respect  to  future  operations  shoxvs  that  38  percent 
of  the  entire  area  was  in  a  vrell  developed  stage  containing  at  least  8  fu- 
ture faces  per  acre  or  8  round  trees  9  inches  and  larger.   This  area  aver- 
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aged  26  possible  future  faces  per  acre^   Approximately  11  percent  of  the 
area  v/as  in  advanced  sapling  stands,  y/ith  a  sufficient  number  of  round  trees, 
largely  8  inches,  to  indicate  that  the  stands  v/ill  reach  the  T/ell-developed 
stage  in  the  next  8  years;  15  percent  v/as  in  young  sapling  stands,  made  up 
mainly  of  2-,  A-,  and  6"inch  trees  that  will  require  about  16  years;  and 
16  percent  was  in  reproduction  and  clear-cut  stands  that  will  require  over 
20  years  to  reach  the  vrell-developed  stage.   The  remaining  20  percent  v;as 
in  intermingled  non-turpentine  areas- 

Since  the  naval  stores  industry  has  been  active  in  this  Survey  unit 
for  more  than  a  century,  probably  the  general  practice  of  v/orking  most  of 
the  longleaf  and  slash  pines  before  cutting  them  v^rill  continue-   Hovrever, 
the  recent  v/eak  condition  of  the  naval  stores  market  and  the  activities  of 
the  Naval  Stores  Conservation  Program  are  tending  to  decrease  operations. 
Moreover  the  development  of  the  pulp  industry  may  result  in  the  use  of  an 
increasing  number  of  round  turpentine  pine  trees  for  pulp,  thus  reducing 
the  available  supply  for  naval  stores-   If  the  cut  of  round  trees  is  not 
greatly  increased,  there  appears  to  be  an  ample  supply  of  longleaf  and 
slash  pines  in  this  Survey  unit  to  maintain  the  naval  stores  industry  at 
the  1936-37  level- 

An  additional  source  of  naval  stores  exists  in  the  seasoned  stumps 
of  old-grovrbh  longleaf  and  slash  pine  trees-  No  attempt  has  been  made  to 
commercialize  this  resource  in  South  Carolina  although  elsewhere  in  the 
naval  stores  region  stump  vraod  distillation  is  an  important  industry.   In 
193A-  the  Survey  found  that  123  .200  acres  of  forest  land  in  the  unit  had  6 
or  more  seasoned  usable  old-growth  stumps  per  acre  and  of  this  area  62,800 
acres  had  11+   or  more  stumps  per  acre-   It  is  estimated  that  there  were  on 
these  areas  A-51>000  tons  of  stumps  that  could  be  salvaged  by  blasting-   If 
mechanical  stump  pullers  were  used,  this  volume  could  be  increased  about 
tv;o-thirds  - 


Forest  Increment 

Forest  increment  as  used  in  this  report  is  the  net  balance  after  de- 
ducting the  volume  lost  through  mortality  from  the  gross  groiivth  on  all  sound 
trees.   Groiivth  includes  not  only  the  volume  accruing  annually  to  merchant- 
able trees  but  also  the  volume  added  by  small  trees  reaching  the  minimum 
merchantable  sizes  during  the  rear.   The  grovjth  on  cull  trees  and  on  the 
tops  of  sawlog-size  hardwoods  and  cypress  is  not  included. 

During  1936  the  total  gross  growth  of  sawlog  material  amounted  to 
/!f87,100,000  board  feet  (table  13)   Deducting  the  mortality  of  166,600,000 
board  feet  leaves  a  net  increment  of  320,500,000  board  feet.   Similarly, 
the  entire  grovfing  stock  had  a  gross  growth  of  128,360.000  cubic  feet; 
mortality  amounted  to  52,/!^30.000  cubic  feet,  leaving  a  net  increase  of 
75,930,000  cubic  feet  (table  1.^) - 

Mortality  includes  the  volumes  lost  through  the  death  of  trees  by 
overcr evading,  fire,  disease,  insect  attack,  and  windthro?/-   In  1936  these 
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losses  amounted  to  J+1   percent  of  the  gross  cubic-foot  grov/th.   Part  of  this 
loss  v;as  due  to  elimination  of  the  T;eaker  individuals,  a  natural  and  un- 
avoidable process  of  stand  development  v;hen  forests  are  not  under  intensive 
management.  A  large  proportion  of  the  mortality  losses,  hovrever,  is  due  to 
unnatural  causes,  chiefly  fire  and  turpentining.  As  a  direct  cause,  fire 
is  a  major  contributing  factor  to  mortality,  particularly  in  the  seedling 
and  sapling  stages.   In  older  stands  fire  also  leaves  a  large  number  of 
scarred  and  weakened  trees  highly  susceptible  to  insect  and  fungus  attack 
and  to  windthrov;- 

Turpentining  in  the  longleaf  and  slash  pine  stands  causes  a  consider- 
able direct  loss  in  volume  of  usable  v;ood,  and  an  indirect  loss  through 
retarded  growth-  Moreover,  the  chipping  of  turpentine  faces  creates  a 
highly  inflammable  fuel  in  the  gum-soaked  faces  and  open  cups  and  gutters. 
Fire  in  these  stands  usually  burns  hotter  than  in  the  loblolly  or  round 
longleaf  and  slash  pine  stands  and  reaches  higher  toT/ard  the  tree  crovm, 
leaving  many  "dry  faces"  and  deep  fire  wounds  open  to  insects  and  disease. 
Deep  chipping  and  the  practice  of  working  small  trees  contribute  to  heavy 
vfindfall  losses-  During  193A  loss  of  increment  from  turpentining  is  esti- 
mated at  53  million  board  feet-   Of  this  loss,  increased  mortality  amounted 
to  28  million  board  feet ,  retarded  grovrth  to  19  million  board  feet  and  the 
butt  volume  lost  in  turpentined  trees  to  about  6  million  board  feet. 


Table  10^  -  Average  net  increment  per  acre,  1934 


37 


Forest  condition 


Sav/log-size  material 


Pines 


Hardwoods 
and 
cypress 


Total 


All  sound  materia 


Including 
bark 


Excluding 
bark 


Savilog  size: 
Old  grovrth: 
Uncut 
Partly  cut 

Second  growth: 
Uncut 
Partly  cut 

Under  sawlog  size: 
Second  grovrth 
Reproduction  and 
clearcut 

Weighted  average 
all  conditions 


_  _  _  _ 

-   Board  feet  - 

■"  ~  ~  -* 

Cords 

Cu.ft, 

33 
Neg. 

13A 
87 

167 
87 

-46 
.36 

31.5 
23.6 

116 
79 

54 
57 

170 
136   ' 

.50 
>33 

35.4 
23.1 

37 

7 

44 

.27 

18,2 

U 

1 

5 

-01 

,8 

64 


43 


107 


36 


25-1 


■i/Does  not  include  increment  on  tops  and  limbs   of  hardvroods  and  cypress. 
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For  comparison  vdth  other  forest  areas,  the  avera£:e  net  increraent 
per  acre  is  shovai  in  table  10,  by  forest  conditions  and  broad  species 
groups  ^   The  iveiclited  averag'e  net  increnent  of  10?  board  feet  per  acre,  al- 
thourfh  not  so  hirh  as  that  of  the  northern  Coastal  Plain  of  South  Carolina 
(l^Q  bd.  ft.)  is  nevertheless  v.-ell  above  the  general  average  for  Coastal 
Plain  survey  units  fartl'ier  south. 


ECONOMIC  ASPECTS 

Since  colonial  days,  the  forests  liave  played  an  important  part  in 
the  economic  development  of  the  region.   The  e::tensive  stands  of  longleaf 
and  slash  pine  in  the  original  forests  early  led  to  the  establishment  of  a 
thriving  naval  stores  industry  uhich.  reached  its  peak  of  production  in  the 
latter  part  of  the  19th.  century,  follorred  by  a  decline  to  its  lov/est  point 
about  the  time  of  the  World  l.'ar.   Since  1920  there  has  been  some  recovery 
but  the  industry  has  never  regained  its  dominant  position  in  the  unit. 

The  lumber  industry  in  the  unit  has  had  its  greatest  development 
since  the  turn  of  the  century,  reaching  its  peak  of  production  in  the  boom 
years  of  1923-29  follov.ed  by  a  ro.pid  decline  to  1932,  the  lor;  point  of  the 
depression.   Subsequent  production  has  tended  to  follovj  the  general  trend 
of  national  lumber  production. 

The  recent  development  of  the  pulp  industry  in  the  South  brings  an 
important  nev;  element  into  the  forest  utilization  picture.   Although  no  pulp 
mills  have  been  constructed  in  this  unit,  the  nev;  mills  at  Georgetovm  and 
Charleston,  South  Carolina,  and  Savannah,  Georgia,  vdll  drav;  part  of  their 
requirements  from  this  unit  and  vdll  have  an  appreciable  effect  on  the  for- 
est economy  of  the  region. 

During  1935  a  survey  of  the  ivood-using  industries  v/as  made  to  ascer- 
tain production  for  the  calendar  year  1934- ^  and  a  similar  canvass  in  1937 
for  the  years  1935  and  1936^   These  surveys  covered  the  production  of  lum- 
ber, veneer,  and  cooperage,  pulpxYood  and  piece  products,  and  of  both  domestic 
and  commercial  fuelv/ood.   Because  neither  of  the  ner:  pulp  mills  in  Charles- 
ton and  Savannah  iTas  in  full  operation  in  1936,  the  drain  figures  include 
only  a  small  part  of  their  normal  drain  requirements . 


Lumber  Industry 

A  total  of  13o  savmills  operated  in  the  unit  in  1936.   Ninety  mills, 
or  65  percent  of  the  total,  v.-ere  small  portable  ty-pe  mills  cutting  less 
[jthan  10  thousand  board  feet  per  10-hour  day;  29  mills  cut  from  10-19  thou- 
sand per  day;  9  cut  20-39  thousand  and  the  remaining  10  r.iillc  liad  capacities 
of  40  thousand  board  feet  or  more  -per   day.  During  1936  the  cut  of  these 
mills  amounted  to  222,500,000  board  feet,  31  percent  of  v:h.ich  v:as  manufac- 
tured by  the  small  mills  cutting  less  than  20  thiousand  board  feet  per  day. 
Cutting  practically  all  pine,  the  portable  mills  generally  operated  in  r;ood- 
lots  and  stands  too  scattered  or  of  too  lov;  equality  to  attract  larger  mills. 
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Except  for  Allendale,  Beaufort,  and  Barmvell  counties,  where  only   a  few 
were  operating  in  1936,  the  distribution  of  small  mills  was  fairly  uniform 
(fig^  A). 


Miscellaneous  Wood-using  Industries 

Eighteen  non-lumber  plants  scattered  in  the  central  and  vrestern 
counties  produced  veneer,  cooperage  and  miscellaneous  items  such  as  shin- 
gles, handles,  and  furniture  blanks  ^   Fuelv^ood.  crossties,  poles  and  piles, 
and  fence  posts  made  up  a  substantial  part  of  the  total  wood  volume  pro- 
duced in  the  unit.   The  production  of  fuelwood  alone,  generally  a  non- 
commercial activity,  accounted  for  nearly  573>000  cords  of  wood,  a  total 
volume  second  only  to  that  used  by  the  lumber  industry.   Nearly  three- 
fourths  of  the  fuelv/ood  was  cut  from  cull  and  dead  trees  .  limbs  and  mill 
vraste  and  does  not  constitute  a  drain  on  the  forest  grov;ing  stock. 


Naval  Stores  Industry 

During  the  1936-37  naval  stores  season  there  were  ^28  crops  (10,000 
cups  per  crop)  in  operation  and  production  amounted  to  1/^,180  units  (a  naval 
stores  unit  of  one  50-gallon  barrel  of  turpentine  and  3-1/3  500-pound  bar- 
rels of  rosin)  valued  at  about  $800,000-  A  total  of  35  stills  located 
chiefly  in  Hampton,  Colleton,  Lexington,  Aiken  and  Jasper  counties,  were 
active. 


Employment 

The  labor  requirements  of  all  forest  industries  totaled  approximately 
1,897.000  days  (table  11).   Thirty-nine  percent  of  the  employment  was  pro- 
vided by  the  lumber  industry,  much  of  it  as  part-time  work  in  the  small 
mills.   The  production  of  fuelwood  required  35  percent.   The  naval  stores 
industry,  including  gum  producers  v/ithout  stills  accounted  for  276,000  man- 
days  or  15  percent.   The  remaining  11  percent,  about  213.000  man-days ,  v^^as 
required  for  the  production  of  veneers,  crossties,  poles,  cooperage,  fence 
posts,  and  a  fe?;  other  miscellaneous  products.   On  the  basis  of  250  work- 
ing days  of  10  hours  each  per  year,  the  forest  industries  would  provide 
regular  full-time  employment  to  nearly  7-600  workers.   But  vdth  a  large 
number  of  part-time  employees ,  particularly  in  small  sawmills  and  in  fuel- 
wood  production,  the  actual  number  of  workers  involved  v^ras  undoubtedly 
several  times  this  number. 
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Table  11.  -  Production  and  employment  in  the  primary  v;ood-using 

industries ,  1936 


Commodity 


Number 

of 
plants 


Quantity 
produced 


Employment 


In 

ViTOOdS 


At 
plant 


Total 


M  bd,  ft, 


Thousand  man-days 


Lumber 

138 

222 , 500 

286 

A50 

736 

Veneer 

10 

16,500 
Pieces 

31 

U 

95 

Poles  and  piles 

— • 

73  M 

16 

— 

16 

Crossties 

— 

2U1   M 

3U 

— 

3A 

Fence  posts 

1,013  M 
Cords 

15 

15 

Cooperage 

U 

13,600 

lA 

17 

31 

Other  commercial  uses 

K 

15,700 

15 

7 

22 

Fuelv;-ood 

572,800 
Units 

672 

672 

Naval  stores 

35 

U,180 

259 

17 

276 

Total 

1,3A2 

555 

1,897 

Commodity  Drain 

Commodity  drain  is  the  volume  of  v;ood  cut  for  industrial  and  domes- 
tic use  from  sound  living  trees.   It  includes  the  material  cut  in  the  unit 
and  shipped  outside  for  manufacture  and  the  volume  lost  in  waste  incidental 
to  logging.   It  does  not  include  the  volume  cut  from  cull  trees  or  the  tops 
of  hardwood  or  cjrpress. 

The  total  commodity  drain  for  1936  is  shovm  in  table  12  for  both  the 
sav/log-size  material  expressed  in  board  feet  and  for  all  material,  includ- 
ing sawlog  volume,  in  cubic  feet  (inside  bark).  The  board-foot  volumes  in- 
clude the  material  cut  for  all  products  from  the  stems  of  sound  trees  of 
sav/log-size.   The  cubic  foot  volumes  include  the  material  cut  for  all  prod- 
ucts from  all  sound  trees  5-0  inches  in  diameter  and  larger. 
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Table  12.  -  Commodity  drain  from  sound  trees,  1936 


Sav^log-size  material 

All  material^/ 

Propor- 

Commodity 

Pine 

Hard- 
wood^ 

Total 

Pine 

Hard- 
vj-ood^ 

Total 

tion  of 
total 

Lumber 

Veneer 

Cooperage 

Pulpwood 

Poles  and  piles 

Crossties 

Fuelvrood 

Miscellaneous 

Total 

Thousand  board  feet 

151,000  77.100  228.100 
1,500  16,300  17,800 
5,700     400   6,100 
1,900     —    1,900 
6,900     —    6.900 
6,800   4,100  10.900 
26,300  28.000  54.300 
3.600   3,700   7.300 

Thousand  cubic  feet   Percent 

29.190  11,630  40,820   66.3 

260   2,330   2,590    4.2 

980      60   1.040    1^7 

600     —      600    1.0 

1,370     —    1,370    2.2 

1,580     660   2,240    3.6 

6.130   4.030  10,160   16.5 

1,390   1,370   2,760    4.5 

203.700  129,600  333,300 

41.500  20.080  61.580  100.0 

i/Does  not  include  volume  cut  from  tops  of  hardwoods  and  cypress. 
2/lncludes  cypress. 


Lumber  production  accounted  for  68  percent  of  the  drain  from  saw- 
log-size  trees  and  66  percent  of  the  total  commodity  drain.   Although 
only  one-fourth  of  the  total  fuel?/ood  consumed  was  considered  as  drain, 
fuelvrood  was  the  next  largest  in  volume,  comprising  I6  percent  of  the 
drain  from  savdog-size  trees  and  17  percent  of  the  drain  from  all  trees. 
Approximately  tvro-thirds  of  the  total  commodity  drain  is  pine.   Cypress, 
included  v/ith  hardwoods  in  the  tables,  makes  up  only  5  percent  of  the 
board-foot  drain. 
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GOI'IPARISON  BETVJEEN  INCREIiENT  AND  COMMODITY  DRAIN 


The  net  change  in  the  amount  of  grovdng  stock  betvreen  January  1, 
1936,  and  January  1,  1937,  and  the  factors  responsible  for  it  are  summa- 
rized in  tables  13  and  14 .  These  tables  disclose  the  magnitude  and  final 
effect  of  the  elements  of  grovfth,  mortality,  and  drain  during  1936. 


Table  13-  -  Comparison  betx-reen  increment  and  commodity  drain, 

savrt-imber  material 


Pine 


Hardwood 
and  cypress 


Total 


Thousand  board  feet 


Growing  stock,  January  1,  1936 

Growth 
Mortality 

Forest  increment 
Conmodity  drain 

Net  change  in  growing  stock,  1936 
Growing  stock,  January  1,  1937 


5,816,500 

3,66^,100 

9,480,600 

317,600 
-12^,900 

169,500 
-U,700 

487,100 
-166,600 

192,700 
-203,700 

127,800 
-129,600 

320,500 
-333,300 

-11,000 

-1,800 

-12,800 

5,805,500   3,662,300   9,467,800 


The  sawtimber  material  as  a  whole  was  reduced  approximately  13  mil- 
lion board  feet  (table  13)-  The  sawlog-size  pine  growing  stock  alone  was 
reduced  11  million  board  feet,  and  the  volume  of  hardv;ood  and  cypress 
nearly  2  million  board  feet. 
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Table  lU^    ~   Comparison  betv;een  increment  and  commodity  drain, 

all  material 


Pine 


Hardv/ood 
and  cypress 


Total 


Grovdng  stock,  January  1,  1936 

Grovrth 
Mortality 

Forest  increment 
Commodity  drain 

Net  change  in  grov/ing  stock,   1936 
Grovri.ng  stock,   January  1,   1937 


-  -  Thousand 

cubic  feet 

(i,b,)  -  - 

1,A74,920    : 

.,290,820 

2,765,7^0 

72,620 
33,190 

55,7-^0 
19,2^0 

128,360 
52,^30 

39,A30 
a,  500 

36,500 
20,080 

75,930 
61,580 

-2,070 

+16,1,20 

+1^,350 

1,A72,850    1,307,2A0   2,780,090 


In  table  1^  a  similar  analysis  of  all  grovdng  stock,  savftimber  and 
cordwood  material  combined,  presents  a  more  favorable  balance.   Expressed 
in  cubic-foot  measure,  there  vias   a  14  million  foot  increase  in  the  total 
inventory  although  the  pine  volume  was  reduced  by  more  than  2  million  cubic 
feet.   The  margin  of  excess  drain  in  savrtimber  and  the  surplus  grovrt.h  in 
cubic-foot  material  is  too  small  to  be  conclusive  evidence  of  positive 
trends  either  tov/ard  an  increased  growing  stock  or  an  overcutting  of  the 
sairvtimber  stands.  The  body  of  timber  has  been  so  reduced  in  acreage  and 
in  volume  from  that  of  the  original  stands  that  in  their  present  condition 
almost  any  major  economic  change  will  shift  the  balance  toward  increased 
grovdng  stock  or  a  reduction  in  the  inventory.   This  is  brought  out  in 
table  15,  which  shoivs  the  total  inventory  annually  from  January  1,  1934, 
to  January  1,  1937. 
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Table  15  -  -  Changes  in  the  growing  stock 


Savrt,imber  material 

All  grov/ing 

Date 

Species-group 

Total 

stock 
material 

Pines 

Hardwood 

Cypress 

Thousand  board  feet 


Thousand 


January  1,  193 U 

January  1,  1935 

January  1,  1936 

January  1,  1937 


cu.ft,(i.b,) 
5,769.100  3,155,AOO    A90,800  9,^5,300   2,723,^50 

5,798,^00  3,161,-^00    486,800  9,U6,600   2,7^7,630 

5,816,500  3,187,600    A76,500  9,^80,600   2,765,740 

5,805,500  3,192,100    470,200  9,467,800   2,780,090 


During  this  three-year  period,  the  cubic  foot  growing  stock  in- 
creased steadily  through  the  post-depression  years,  including  the  minor 
peak  year  of  1936-  The  sav/log  inventory  also  increased  during  1934  and 
1935,  but  dropped  off  during  the  industrially  active  year  1936-  Although 
no  accurate  data  are  now  available  to  continue  the  record  through  1937 
and  1938,  general  indications  are  that  industrial  activity  slackened,  par- 
ticularly in  1938-   To  offset  the  effect  of  the  retarded  activity  among 
established  v;ood-using  industries,  a  nev  permanent  market  was  opened  late 
in  1936  xvith  the  construction  of  the  two  new  pulp  mills  in  nearby  Charles- 
ton and  Savannah.  The  effect  these  mills  will  have  on  forest  conditions 
is  not  yet  knovm  but  it  is  significant  to  note  that  if  one-third  of  their 
combined  capacity  requirements  had  been  drawn  from  the  sound  pine  trees  of 
this  unit  in  1936,  the  commodity  drain  v/ould  have  been  increased  approxi- 
mately 25  percent-   Instead  of  a  2  million  cubic-foot  deficit,  as  shovm  in 
table  14,  there  would  have  been  a  reduction  in  the  pine  groxving  stock  of 
nearly  13  million  cubic  feet. 
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SUMMARY 


The  southern  Coastal  Plain  of  South  Carolina  is  particularly  vrell 
suited  to  the  production  of  forest  products  and  there  are  many  good  reasons 
to  believe  that  the  business  of  grovdng  timber  for  vrood  products  and  naval 
stores  Tri.ll  become  increasingly  important  in  the  Coastal  Plain  of  South 
Carolina.  More  than  half  of  the  total  land  area  is  forested  with  commer- 
cially valuable,  rapidly  growing  pine  and  hardv;ood  species.   The  market 
for  forest  products  is  diversified  and  e>q3anding,  and  both  land  and  water 
transportation  facilities  are  readily  available.   The  labor  supply  is  ade- 
quate.  Finally,  there  is  a  distinctly  encouraging  and  helpful  attitude  on 
the  part  of  public  agencies,  private  corporations,  and  individuals  tovj-ard 
the  development  and  protection  of  the  forest  resources. 

Considering  the  long  period  of  timber  exploitation,  land  clearing 
and  repeated  burning,  the  extent  and  generally  good  condition  of  the  timber 
stands  today  are  excellent  criteria  of  the  ability  of  the  area  to  sustain 
timber  grovrt-h.   There  appears  to  be  little  demand  for  nevf  cropland,  and  the 
large  acreage  of  abandoned  agricultural  land  found  in  193A-  indicates  that 
the  area  in  forest  Yri.ll  gradually  increase  as  reproduction  becomes  estab- 
lished.  At  the  time  of  the  survey,  60  percent  of  the  forest  area  v/as  classi- 
fied in  the  sawlog-size  condition  —  largely  second  grovrth.   Stands  of  2,000 
board  feet  or  more  per  acre,  which  usually  may  be  considered  operable,  occur 
on  U^   percent  of  the  forest  area-  Clear  cut  areas  where  little  or  no  stock- 
ing exists  amount  to  less  than  one  percent  of  the  total  forest  area,  one 
of  the  lowest  ratios  of  any  Survey  unit  in  the  South. 

These  conditions  are  encouraging.   They  form  the  physical  basis  upon 
which  to  expand  and  intensify  the  efforts  of  forest-minded  individuals  and 
agencies  whose  work  is  already  beginning  to  shov;  beneficial  results ^  The 
principal  problem  vrith  respect  to  the  forest  resources  is  now  one  of  in- 
creasing the  yield  to  a  standard  compatible  v;ith  the  costs  of  development 
and  the  industrial  and  social  economics  concerned. 

A  number  of  deficiencies  in  the  present  forest  stands  materially 
reduce  the  annual  net  yield.  Although  most  of  the  forest  area  is  in  the 
sawlog-size  condition,  23  percent  (/!^09?100  acres)  of  the  area  in  this  con- 
dition class  contains  stands  with  less  than  2,000  board  feet  per  acre. 
Many  of  the  stands  in  both  the  sav;log-size  and  under  sawlog-size  conditions 
are  understocked  and  contain  an  excessive  number  of  cull  trees  and  weed  spe- 
cies.  An  extensive  area  of  turpentine  timber  has  been  fully  exploited  for 
its  gum^producing  possibilities,  and  the  vrorked-out  trees  should  be  removed 
to  make  room  for  ne?/  crop?  of  round  timber.  Mortality  is  excessively  high. 
Much  of  the  loss,  however,  especially  that  due  to  fire  and  poor  naval  stores 
practice,  can  be  eliminated. 
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The  comparison  of  groiTbh  and  drain  for  1936  indicates  that  the  for- 
ests cannot  continue  to  support  the  savrbimber  requirements  at  that  rate  vri.th- 
out  depleting  the  grooving  stock.   This  situation  may  be  somev;hat  alleviated 
by  an  increased  production  of  the  under  saxvlog-size  material,  which  is  ap- 
parently enjoying  a  steady,  although  slov/,  increase.   Against  this  possible 
relief,  however,  must  be  debited  the  additional  drain  to  come  from  the  oper- 
ations of  the  two  nev;  pulp  mills.   Consideration  must  likev/ise  be  given  to 
the  fact  that  lumber  production  in  1936,  although  the  highest  since  1930, 
nevertheless  was  beloiT  the  1920-1930  average,  so  that  resumption  of  manufac- 
turing activity  comparable  to  that  decade  probably  would  create  a  serious 
overdrain  on  the  current  inventory. 

The  Naval  Stores  situation  is  favorable  for  gum  naval  stores  produc- 
tion at  the  1936  level  but  any  outlook  for  the  future  of  the  industry  is  ■ 
conditional  upon  the  activity  of  wood-using  industries,  particularly  pulp 
mills,  the  degree  of  acceptance  accorded  the  Naval  Stores  Conservation  Pro- 
gram, vrorld  market  conditions,  the  development  of  central  stilling,  and  the 
production  of  naval  stores  at  pulp  mills  and  wood  distillation  plants. 

Considering  the  resource,  its  present  rate  of  grovrth,  and  the  indus- 
trial structure  dependent  upon  it,  it  appears  that  the  present  forest  stands 
are  slov/ly  losing  ground  and  are  likely  to  continue  to  do  so  unless  more 
efficient  use  is  made  of  the  potentialities  inherent  in  the  forest  soils  and 
tree  species- 

The  forests  are  fully  capable  of  producing  sufficient  timber  to  meet 
present  requirements  and  to  allov;  for  a  further  industrial  expansion.   It 
is  a  matter  of  direct  concern  to  the  forest  industries  and  timberland  ov.Tiers 
of  this  unit  to  see  that  a  definite  policy  of  sound  forest  management  and 
efficient  vraod  utilization  is  accorded  widespread  acceptance o   The  founda- 
tion of  such  a  policy  is  adequate  fire  protection  and  improved  cutting  prac- 
tices designed  to  build  up  and  maintain  the  forest  in  a  more  productive  con- 
dition. 

In  recent  years,  many  constructive  programs  have  been  placed  in  op- 
eration by  government  agencies,  industrial  interests,  and  private  individ- 
uals.  The  South  Carolina  Commission  of  Forestry,  in  cooperation  with  the 
United  States  Forest  Service,  is  constantly  expanding  its  fire  protection 
areas  and  aiding  county  governments  and  private  associations  in  lowering 
the  annual  losses  caused  by  uncontrolled  fire.  During  1938,  about  ^8  percent 
of  the  forest  area  in  this  unit  vras  under  some  form  of  organized  fire  pro- 
tection. 

The  nevj-  pulp  mills  established  on  the  coast  have  announced  the  policy 
of  managing  their  timberlands  v>rith  a  view  toward  sustained  yield  and  inte- 
grated utilization.   Rules  have  been  set  up  for  guidance  of  contractors 
cutting  pulpwood  on  both  company  and  private  holdings-   Other  forest  ov/ners , 
particularly  lumber  companies,  estates  and  naval  stores  operators,  have 
initiated  various  forms  of  timber  and  land  management  on  their  properties. 
The  State  Commission  of  Forestry  maintains  an  active  management  division  to 
advise  timberland  ovmers  in  reforestation  and  cutting  practices.   The  Exten- 
sion Service  through  the  State  Extension  Forester  and  the  county  agents  is 
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actively  engaged  in  teaching  the  principles  of  good  forest  practice  to  the 
farm  woodlot  ovmers  ^ 

These  activities  are  encouraging  indications  of  an  increasing  reali- 
zation of  the  value  of  good  forest  practice  in  developing  the  forests  of  the 
region  to  a  highly  productive  condition^  Much  remains  to  be  done,  however, 
to  insure  a  timber  production  adequate  to  maintain  existing  industries  and 
to  permit  future  expansion.   The  fire  control  organization  must  be  strength- 
ened and  extended  to  include  the  52  percent  of  the  forest  area  novj-  v/ithout 
protection.   Through  extension  work  and  public  cooperation  the  private  for- 
est land  ov/ners  must  be  aided  in  applying  good  forest  practices  on  their 
ovm  holdings.   Research  is  necessary  to  develop  methods  of  cutting  that  v;ill 
insure  satisfactory  reproduction  of  desirable  species  and  rapid  grovrth  of 
high  quality  timber.  Utilization  studies  should  be  made  to  determine  nevi 
markets,  particularly  for  the  large  volume  of  cull  trees  and  species  at 
present  having  little  commercial  value.  Methods  of  integrated  utilization 
must  be  developed  to  permit  the  use  of  cull  trees ,  thinnings  and  tops  for 
such  products  as  fuelwood  and  pulpwood,  reserving  the  better  trees  for 
savrtimber  and  other  high  quality  products. 

Through  a  concerted  attack  on  these  problems  by  both  public  and  pri- 
vate agencies  the  productiveness  of  the  forests  can  be  increased  to  the 
point  where  they  v/ill  contribute  the  maximum  to  the  social  and  economic  well 
being  of  the  unit. 
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GLOSSARY 


General 


Forest  survey  unit.  —  A  subdivision  of  a  state  containing  from  U   to  10 

nillion  acres  in  v.-'hich  forest,  topographic  and  economic  conditions  are 
reasonably  homogeneous. 


Land-use  Classes 

Productive  forest  area.  —  Forest  land  capable  of  prodiicing  timber  of  com- 
mercial quality. 

Non-productive  forest  area.  —  Forest  land  that  does  not  have  the  qualities 
necessary  for  the  production  of  commercial  timber. 

Cropland.  —  Land  being  used  for  the  production  of  farm  or  orchard  crops, 
or  shov;ing  evidence  of  having  been  so  used  during  the  preceding  5 
years,  and  still  in  such  condition  that  it  can  be  easily  cultivated. 

Abandoned  cropland.  —  Land  formerly  cultivated  or  pastured  and  now  shov;- 
ing  distinct  signs  of  having  been  abandoned  for  such  use. 

Pasture.  —  Cleared  or  open  land  under  fence,  used  primarily  for  grazing. 


Forest  Type  Groups 

Longleaf-slash  pine-  —  Stands  in  which  pines  make  up  more  than  25  percent 
of  the  sav;timber  volume  or,  in  young  stands,  more  than  25  percent  of 
the  dominant  and  co-dominant  stems,  vri.th  longleaf  or  slash  pine  pre- 
dominating.  This  group  includes  both  the  pure  longleaf  and  slash 
pine  types,  and  the  mixed  type,  longleaf-slash  pine-hardvroods . 

Loblolly  pine.  —  Stands  in  which  pines  make  up  more  than  25  percent  of 

the  sawtimber  volume  or,  in  young  stands,  more  than  25  percent  of  the 
dominant  and  co-dominanc  stems,  Tri.th  loblolly  or  other  non-turpentine 
pines  predominating.   This  group  includes  both  the  pure  pine  types 
and  the  pine-hardv;ood  types.   Small  areas  of  pond  pine,  spruce  pine 
and  shortleaf  pine  types  are  also  included. 

Hardvroods-cypress .  —  Stands  in  which  hardwoods  or  hardv/oods  and  cypress 

make  up  75  percent  or  more  of  the  sav;timber  volume  or,  in  young  stands, 
75  percent  or  more  of  the  dominant  and  co-dominant  stems. 
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Forest  Conditions 

Sawlog  Size 

Old  growth,  uncut.  —  Areas  v.dth  stands  composed  predominantly  of  trees  of 
saiirtimber  size  having  the  characteristics  of  the  original,  mature  tim- 
ber of  the  region  and  containing  at  least  1,000  board  feet  per  acre  of 
merchantable  species  in  hardwood  types,  and  600  board  feet  per  acre  in 
pine  types  —  with  less  than  10  percent  of  the  volume  cut. 

Old  growth,  partly-cut.  —  Areas  v;ith  old  gro^rth  stands  from  which  10  per- 
cent or  more  of  the  volume  has  been  cut,  leaving  a  minimum  of  1,000 
board  feet  per  acre  in  the  hardwood  types ,  or  600  board  feet  per  acre 
in  the  pine  types. 

Second  grovrbh,  uncut.  —  Areas  with  stands  of  second  grovrt-h  having  at  least 
600  board  feet  per  acre  in  trees  of  sav/log  size,  and  with  less  than  10 
percent  of  the  savrt-imber  trees  cut. 

Second  grovrt,h,  partly-cut.  —  Areas  v/ith  stands  of  second  growth  in  which 
10  percent  or  more  of  the  savrbimber  trees  have  been  cut  but  ivith  the 
remaining  stand  containing  600  or  more  board  feet  per  acre. 


Under  Sav/log  Size 

Second  grovfth.  —  Areas  vdth  young  second  grovrth  stands  in  v;hich  the  volume 
of  timber  in  trees  of  savrbimber  size  is  less  than  600  board  feet  per 
acre  vdth  the  remainder  of  the  trees  under  savftimber  size. 

Reproduction.  —  Areas  not  qualifying  for  any  of  the  above  conditions  but 
having  at  least  80  v:ell  established  and  v;ell  distributed  seedlings 
and  sprouts  of  commercial  species  per  acre. 

Clear-cut.  —  Cut-over  areas  having  insufficient  young  grovrth  to  qualify  for 
second-grovrbh  or  reproduction  conditions. 


Turpentine  Area  Classification 

Round  timber  area-  —  Areas  made  up  almost  entirely  of  untui-pentined  long- 
leaf  and  slash  pine  stands,  ranging  from  reproduction  to  old  growth. 

Workin/?  area-  —  Areas  on  iThich  trees  are  being  chipped-  May  be  further 

classified  as  front -faced  if  the  trees  are  cupped  for  their  first  set 
of  faces,  or  back-faced  if  a  significant  portion  has  a  second  set  of 
faces. 

Restinr  area.  —  Areas  v/hich  have  been  viorked  in  the  past  and  v/hich  e:^d^ibit 
sufficient  opportunities  for  a  second  set  of  faces  on  v;orked  trees  and 
for  a  first  set  of  faces  on  round  trees  to  justify  further  operations. 
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"W'orked-out  area.  —  Areas  on  which  the  turpentining  possibilities  have  been 
exhausted  and  ;7hich  must  av;ait  the  grovrbh  of  an  adequate  nioinber  of 
round  trees  before  working  can  be  resumed. 


Diameters 

D.b^h.  —  Diameter  breast  high.  The  diameter  outside  the  bark  of  a  tree 
measured  at  a  point  AJ  feet  above  the  ground. 

Diameter  classes.  —  All  trees  vrare  recorded  in  2-inch  diameter  classes, 
that  is,  trees  measuring  5-0  to  6-9  inches  d.b.h-  are  in  the  6-inch 
diameter  class- 


Tree  Classification 

Sawlog-size  tree-  —  A  pine  or  cypress  tree  at  least  9-0  inches  d.b.h. ,  or 
a  hardwood  tree  at  least  13-0  inches  d.b.h.,  T;ith  not  less  than  one 
sound  butt  log  12  feet  long,  or  vjlth  50  percent  of  the  gross  volume 
of  the  tree  in  sound  sawtimber. 

Under  saxvlog-size  tree .  —  A  sound  pine  or  cypress  tree  measuring  5.0  to 
8.9  inches  d.b.h.,  a  sound  hardwood  tree  measuring  5-0  to  12.9  inches 
d-b.h. 

Cull  tree.  —  Any  tree  which,  because  of  form,  limbiness,  rot,  or  other 
defect  fails  to  qualify  as  a  sav^log  or  under-sav^log-size  tree. 

Pole  or  pile  tree.  —  A  pine  tree  from  v/hich  a  pole  or  pile  could  be  cut 

conforming  in  general  to  the  pole  specifications  set  up  by  the  Ameri- 
can Standards  Association. 

Round  tree .  —  A  longleaf  or  slash  pine  tree  that  has  not  been  v/orked  for 
naval  stores. 

Vforking  tree.  —  Longleaf  and  slash  pine  trees  that  are  now  being  xvorked 
for  naval  stores. 

Resting  tree.  —  Previously  \70rked  longleaf  and  slash  pine  trees  that  are 
nov;  resting  prior  to  the  working  of  back  faces. 

Worked-out  tree.  —  Longleaf  and  slash  pine  trees  on  v/hich  all  possible 
faces  have  been  worked-   These  trees  have  served  their  purpose  in 
the  production  of  naval  stores  and  are  now  available  for  other  uses- 
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Volume  Sstinates 

Cordv/ood  volujne.  —  This  volume  (including;  bark)  is  derived  from  the  fol- 
lovdng  sources: 

1.  The  sawlog-  portion  of  sav.'timber  trees. 

2.  That  portion  of  savftiinber  trees  not  usable  as  savr- 
logs  but  acceptable  as  cordwood.   This  includes  the 
upper  stems  of  pines  ,  and  the  upper  stems  and  limbs 
of  hardwoods  and  cypress  to  a  minimum  diameter  limit 
of  U   inches  outside  bark- 

3-  The  sound  under-sav/log-size  trees  at  least  5  inches 
d.b.h.  in  vrtiich  the  entire  stem  is  included  to  a 
variable  top  diameter  not  less  than  4  inches  out- 
side bark. 

A-,  The  estimated  sound  material  in  cull  trees. 

Deductions  for  cull  include  only  the  volume  in  defects  v/hich  cause 
the  material  to  be  unsuited  for  cordwood.  Sweep  and  slight  crook 
are  not  regarded  as  defects. 

Standard  cord.  —  A  stacked  pile  of  round  or  split  wood  bolts  measuring 

4x4x8  feet  and  estimated  to  contain  90  cubic  feet  of  v;ood  and  bark 
in  pine  and  cypress  species,  and  80  cubic  feet  of  wood  and  bark  in 
hardwood  species. 


Forest  Grovrth 

Cubic  foot.  —  The  volume  inside  bark  accruing  to  all  sound  trees  5-0 
inches  d.b.h.  and  larger,  plus  the  volume  in  sound  trees  reaching 
this  specified  minimum  diaraeter  during  the  period  for  which  growth 
is  computed. 

Board  foot.  —  The  volume  accruing  to  sound  pine  and  cypress  trees  9*0 
inches  d.b.h.  and  over  and  hardwood  trees  13-0  inches  d.b.h.  and 
over,  plus  the  volume  in  sound  trees  reaching  these  respective 
diameters. 
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PREFACE 


Through  the  McSvreeny-McNary  Act  of  1928,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  v/as  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Experiment  Stations  was  made  responsible  for  the  work  in  its 
territory^   In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity 
of  the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  divided  into  5  major  phases: 

1.   Inventory.   Determination  of  the  extent,  location,  and  condition 
of  forest  lands,  and  the  quantity,  species,  and  quality  of  the 
tiinber  on  these  lands. 

2o   Growth.   Determination  of  the  current  rate  of  timber  grovrth. 

3.   Drain .   Determination  of  the  amount  of  industrial  and  domestic 
wood  use,  and  the  total  loss  resulting  from  fire,  insects,  dis- 
ease, suppression,  and  other  causes. 

U-      Requirements.   Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers. 

5.  Policies  and  plans.   Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management. 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Southern  Coastal  Plain  of  North  Carolina, 
one  of  the  /^  units  into  which  the  state  vjas  divided.   Similar  releases 
v;ill  be  published  for  the  other  units  of  the  state  which  are  the  Northern 
Coastal  Plain,  the  Piedmont  Region,  and  the  Mountain  Region, 

Information  on  the  phj^sical  forest  resources  was  obtained  by  a 
field  survey  made  in  the  spring  of  1937-  A  total  of  10,2^.8  sample  plots 
were  established  at  intervals  of  one-eighth  of  a  mile  on  compass  lines 
10  miles  apart,  extending  across  the  unit  in  a  northeast  direction.   The 
statistical  sample  obtained  from  these  plot  records  forms  the  basis  for 
all  area  and  volume  estimates  in  this  report,  except  where  other  sources 
are  directly  credited.  Owing  to  the  method  of  sampling  data,  small  tabu- 
lar items  have  the  greater  probability  of  error  and  should  be  considered 
as  indicating  relative  magnitude  rather  than  actual  values. 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
purposes  vrere  obtained  by  canvassing  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic  consumers. 


Forest  Survey  Staff 
Assisting  in  the  Preparation  of  this  Report 


Field  inventory  W-  E.  Houser,  In  charge 

Compilation  and  analysis  )  G.  E.  Morrill,  In  charge 

of  inventory,  grovrt,h  )  T.  C.  Evans 

and  drain  data  ) 
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FOREST  RESOURCES  OF  THE  SOUTHERN  COASTAL  PLAIN 
OF  NORTH  CAROLINA 


DESCRIPTION  OF  THE  UNIT 

North  Carolina  Forest  Survey  Unit  1  is  composed  of  a  group  of  21 
counties  situated  in  the  southeastern  portion  of  the  State  (fig.  1).   It 
lies  in  the  drainage  basins  of  the  Neuse  ,  Cape  Fear,  and  Pee  Dee  Rivers, 
and  occupies  about  one-half  of  the  State's  coastal  plain  area,  extending 
inland  about  125  miles.   This  unit,  of  8,333? 500  acres,  covers  27  percent 
of  the  total  area  of  the  State  and  includes  30  percent  of  the  forest  land. 

It  is  primarily  a  farm  and  forest  region,  v/ith  about  55  percent  of 
the  land  in  farm  ovmership ,  and  Y/ith  forest  land,  including  that  on  farms, 
occupying  67  percent  of  the  unit  area.   Wilmington,  near  the  mouth  of  the 
Cape  Fear  River,  is  the  largest  city  (1930  pop.  32,000),  and  Gc^ldsboro , 
Fayetteville ,  and  Kinston  each  have  more  than  10,000  inhabitants.   Accord- 
ing to  the  1935  Census  of  Manufactures  there  v/ere  only  22.000  people  em- 
ployed in  all  manufacturing  industries  in  the  unit,  and  they  received  only 
6  percent  of  all  the  wages  paid  by  manufacturers  in  the  State  during  that 
year- 


The  Coastal  Plain  comprises  txTO  rather  distinct  topographic  areas; 
the  Tidewater  and  the  Western  Coastal  Plain.   The  Tidexvater  area  extends 
inland  30  to  50  miles  from  the  Atlantic  Ocean.   It  is  a  low,  level,  poorly 
drained  region,  generally  less  than  50  feet  above  sea-level-   Several  hun- 
dred thousand  acres  lie  in  almost  impenetrable  swamps.   The  Western  Coastal 
Plain,  situated  between  the  Tidewater  country  and  the  Piedmont  Plateau  to 
the  vrest,  is  level  or  gently  rolling.   It  rises  gradually  to  an  elevation 
of  500  feet  above  sea-level  along  the  "fall  line"  v;here  the  Coastal  Plain 
meets  the  Piedmont  Plateau.   The  Sandhills,  a  distinctive  part  of  the 
Western  Coastal  Plain,  extend  from  Sanford,  in  Lee  County,  southv/estward 
along  the  western  boundary  of  the  unit  to  South  Carolina,   They  occupy  a 
belt  about  30  miles  ?;ide  and  have  a  gently  rolling  surface  v/hich  is  ^400  to 
500  feet  above  sea  level. 

The  better-drained  soils  of  the  Tidcvrater  area  are  sands  and  sandy 
loams  of  the  Portsmouth  and  Norfolk  series  that  are  vrell  adapted  to  both 
agricultural  and  forest'  crop  production.   The  muck  soils  of  the  swamps  are 
not  alv/ays  suitable  for  cultivation  even  when  drained  artificially.  With 
the  exception  of  the  Sandhills  the  soils  in  the  Western  Coastal  Plain  are 
silt  and  sandy  loams,  represented  largely  by  the  Norfolk  series.   These 
soils  are  easily  v/orked  but  must  be  heavily  fertilized  to  produce  large  ' 
yields  of  agricultural  crops-   The  Sandhill  soils  are  chiefly  coarse  sand, 
sand,  and  sandy  loam,  nearly  all  of  the  Norfolk  series-   They  have  little 
natural  fertility  but  xAien   v/ell  fertilized  are  adapted  to  the  production 
of  peaches  and  truck  crops-   Forest  stands  grow  well  on  all  except  the 
muck  soils  of  the  Tidewater  area  and  the  most  sterile  sands  of  the  Sand- 
hills. 
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FIGURE     I-    PHYSICAL    DIVISIONS     OF   NORTH     CAROLINA      UNIT      I 


Economic  Conditions 


Most  of  the  Scotch  and  English  people  v/ho  settled  in  this  area  more 
than  200  years  ago  came  from  Virginia  and  South  Carolina^  The  increase  in 
population  was  slov/  until  around  I89O.  At  that  time  the  agricultural  pop- 
ulation began  to  increase  rapidly  since  turpentining  and  subsequent  lum- 
bering had  cleared  large  areas  of  land  adaptable  to  cultivation.  According 
to  the  Bureau  of  the  Census,  the  population  of  392,000  in  I9OO  increased 
to  664,000  by  1930.  During  this  latter  year  60  percent  of  the  people  lived 
on  farms  ,  2L,   percent  lived  in  small  tovms  or  rural  communities ,  and  I6  per- 
cent lived  in  tovms  of  more  than  2,500  inhabitants.   In  the  Tidewater 
counties,  where  swamps  and  forest  land  are  extensive,  the  population  is 
less  than  35  per  square  mile,  in  contrast  to  the  Western  Coastal  Plain 
counties  v;here  more  industrialization  and  expanded  agricultural  activity 
caused  an  increase  to  about  60  people  per  square  mile. 

In  1935  about  207>000  persons  were  employed;  80  percent  in  agricul- 
ture, 10  percent  in  manufacturing,  5  percent  in  retail  trade,  1  percent  in 
wholesaling,  and  U   percent  in  miscellaneous  industries.!/  Of  the  22,000 
engaged  in  manufacturing,  14.,000  vrere  employed  in  the  textile  industry  and 
5,000  in  the  forest  products  industries.   The  enumeration  of  employees  in 



1/United  States  Department  of  Commerce,  Census  of  Agriculture,  1935, 
and  Consumer's  Market  Data  Handbook,  1935. 
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the  textile  industry  is  fairly  accurate,  because  of  large,  fixed  plants, 
but  such  is  not  the  case  in  the  forest  products  industries  v/here  small 
plants  and  part  time  vroods  vrork  are  common.   A  more  detailed  discussion  of 
forest  employment  vrill   be  given  later  in  this  report » 

According  to  the  Census  of  Agriculture  the  A -6  million  acres  in 
farms  produced  crops  valued  at  77  million  dollars  in  193 A- -   The  chief 
source  of  farm  income  was  the  tobacco  crop,  valued  at  Ul   million  dollars 
in  193A'   Only  39  percent  of  the  farm  acreage  v;as  cropland,  however,  as  5i^ 
percent  Tvas  vroodland  and  7  percent  was  in  other  uses-   Corn,  cotton,  hay, 
and  tobacco  occupied  92  percent  of  all  the  cropland  harvested,  but  forest 
land  on  farms  eiiceeded  the  combined  area  in  these  crops  by  1  million  acres « 

Manufacturing  in  the  unit  is  concentrated  upon  the  production  of 
textiles  and  forest  products.   Although  important  in  certain  localities, 
manufacturing  is  a  minor  part  of  such  activity  in  the  state,  accounting 
for  only  9  percent  of  the  employees,  6  percent  of  the  payroll,  and  6  per- 
cent of  the  value  added  by  manuf acture.R/  -phe  textile  industry  is  repre- 
sented by  nearly  50  mills,  located  in  or  adjacent  to  the  sandhill  region. 
The  plants  manufacturing  forest  products  are  much  smaller  than  the  textile 
mills.   About  500  primary  plants,  such  as  saTffiiiils,  and  more  than  30 
secondary  plants,  such  as  furniture  factories,  are  distributed  throughout 
the  unit.   These  two  major  industries  employed  at  least  90  percent  of  those 
engaged  in  manufacturing  in  1935- 

The  Atlantic  Coast  Line  and  the  Seaboard  Air  Line  Railway  systems 
ov-n  and  operate  practically  all  of  the  railroads  -   From  Wilmington  the 
railroads  extend  in  a  fan-like  pattern  but  they  are  so  widely  separated 
that  large  areas  in  the  Tidewater  counties  are  more  than  10  miles  from  rail 
facilities,  in  contrast  to  the  Western  Coastal  Plain  counties  where  main- 
line and  inter-connecting  roads  are  more  closely  distributed.  The  highway 
system  is  generally  vrell  developed-   Brunsv;ick,  Columbus,  Duplin,  and 
Pender  counties  have  few  paved  tributary  highways  because  much  of  their 
area  is  in  extensive  sv;amps  containing  fev:  inhabitants.   The  Intracoastal 
WatenYay  skirts  the  unit  behind  the  "banks"  along  the  ocean  and  provides 
a  channel  at  least  S  feet  deep  for  water-borne  traffic  -   The  Cape  Fear 
River  is  adapted  to  ocean  going  vessels  up  to  Wilmington,  and  at  least  an 
8-foot  depth  is  maintained  as  far  upstream  as  Fayetteville ,  over  100  miles 
from  the  sea. 

In  1937  the  assessed  value  of  all  real  and  personal  property  in  this 
unit  v/as  387  million  dollars,  or  l6  percent  of  the  assessed  value  of  the 
state. 1/  In  Bladen,  Cumberland,  Harnett,  and  Onsloxv  counties  the  assessed 
value  of  forest  land  and  timber  v/as  12  percent  of  the  assessed  value  of  all 


■^United  States  Department  of  Commerce,  Census  of  Business,  1935. 
l/North  Carolina  Reference  and  Industrial  Directory,  Department  of 
Conservation  and  Development,  Raleigh,  North  Carolina. 
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real  and  personal  property ^-^   If  it  is  assumed  that  this  proportion  is 
representative  of  the  unit,  the  assessed  value  of  all  forest  land  and  tim- 
ber v^as  about  U5   million  dollars  in  1937" 

Taxes  on  forest  land  vary  vri.dely  between  counties  and  even  between 
tovmships  of  the  same  county^   For  taxation  purposes  forest  land  is  gener- 
ally classified  by  tax  assessors  as  vrasteland,  cutover  land,  woodland  and 
timber  land-   Very  little  uniformity  exists  between  counties  in  their 
allocation  of  forest  land  into  these  L,   classes   Data  obtained  in  1937  in 
the  counties  mentioned  above  provide  an  indication  of  the  range  in  assess- 
ments, tax  rates,  and  taxes  per  acre  but  radical  variations  from  these 
values  may  exist  in  adjacent  counties  or  tovmships-  Wasteland  v/as  assessed 
at  $1-25  to  $5-85  per  acre,  cutover  land  at  $5-91  to  $9<>91»  vroodland  at 
$3-75,  and  timberland  at  $4.-A8  to  $l6,l6  per  acre-  The  average  tax  per 
acre  varied  from  2-3  cents  on  wasteland  to  29-2  cents  on  timberland-  The 
county-wide  tax  rate,  exclusive  of  special  school  or  road  district  levys , 
ranged  from  $1-25  to  $1-81  per  $100  of  assessed  valuation- 

The  ovmership  of  forest  land  is  approximately  as  sho^TO  in  table  1- 
Federal  lands  consist  of  the  forested  portion  of  Fort  Bragg  Military  Reser- 
vation in  Hoke  and  Cumberland  Counties,  the  portion  of  the  Croatan  National 
Forest  lying  in  Jones  County,  and  tvro  areas  leased  to  the  North  Carolina 
Department  of  Conservation  and  Development;  one  in  Richmond,  Moore,  and 
Scotland  Counties,  and  the  other  in  Bladen  County- 
State  lands  are  made  up  of  school  lands  held  in  scattered  tracts  by 
the  State  Board  of  Education,  the  Hoffman  Forest  in  Jones  and  Onslov;  Counties 
that  is  controlled  by  a  Forestry  Foundation  and  used  as  a  school  forest  by 
North  Carolina  State  College ,  and  an  area  in  Pender  and  Onslow  Counties 
transferred  from  the  State  Board  of  Education  to  the  Department  of  Conser- 
vation and  Development  in  1939- 

Farm  lYOodlands  comprise  about  half  of  the  forest  land  held  in  private 
ov/nership.   The  average  farm  contains  3A  acres  of  woodland.   Nearly  every 
farm  contains  some  wooded  acreage  so  that  the  2-5  million  acres  of  farm 
forest  are  controlled  by  almost  73»000  different  operators,   Johnston  County 
has  the  most  farm  woodland  (219,000  acres)  but  Brunsv/ick  County,  with  76 
percent  of  all  its  farm-ovmed  land  in  forest,  has  the  highest  proportion.-^ 
The  industrial  and  other  private  ovmers  who  possess  2-7  million  acres  of 
forest  land  are  chiefly  pulp  and  paper  companies,  lumber  companies,  invest- 
ment concerns,  railroads  and  private  estates »  O^vnership  records  shov;  that 
approximately  10  percent  is  in  ovmerships  of  50,000  acres  or  more,  10  per- 
cent is  in  tracts  of  10,000  to  50,000  acres,  and  the  rest  is  in  holdings 
of  less  than  10,000  acres - 

Sustained  yield  forestry  is  not  v/idely  practiced-   Two  pulp  compa- 
nies have  together  about  100,000  acres  under  sustained  yield-  Approximately 
2/^0,000  acres,  ovmed  by  13  lumber,  box,  pulp  and  veneer  companies,  are 


-4/Nelson,  R.  W. ;  Taxation  of  Forest  Property  in  North  Carolina,  Forest 
Taxation  Inquiry,  U.  S.  Forest  Service. 

l/United  States  Department  of  Commerce,  Census  of  Agriculture,  1935« 
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being  managed  v;ith  sustained  yield  as  the  ultimate  objective.   It  is 
probable  that  many  oivners  of  small  private  holdings  are  on  sustained  yield 
but  the  acreage  so  handled  is  not  known. 


Table  1,  -  Ovmership  of  forest  land,  1939. 


Ownership 

Distribution  of  forest  area 

Federal: 

Military  Reservations 

National  Forests 

Leased  to  N.  G.  Dept.  of  Cons,  and  Dev. 

State  i 

State  Board  of  Education 

Forestry  Foundation  (State  College) 

North  Carolina  Dept.  of  Cons,  and  Dev. 

Private; 

Farm  Woodlandsi/ 

Industrial  and  other  private 

Total  all  forest  land 

Acres 

110,500 

26,400 

100,000 

35,000 
82,000 
40.000 

2,452,700 
2,697,700 

5,544,300 

Percent 

) 

)      A 
) 

) 

)     3 

) 

44 
49 

100 

1/1935  Census  of  Agriculture. 


After  more  than  200  years  of  settlement  only  30  percent  of  the  land 
is  used  for  agricultural  crops  (table  2).     There  are,  however,  many  farms 
(73>000)  and  a  large  farm  population.  Throughout  much  of  the  unit,  tobacco, 
cotton,  and  garden  truck  are  produced  by  intensive  farming  on  small  acre- 
ages.  The  prevalence  of  forest  land  is  due  in  part  to  this  small-scale 
farming  and,  to  a  greater  degree,  to  the  prevailing  soil  and  drainage  con- 
ditions.  Certain  of  the  sand-hill  soils  are  so  sterile  that  crop  produc- 
tion is  impractical.  Wide  areas  in  the  Tidewater  counties  will  remain 
forested  as  past  experience  indicates  the  value  of  these  soils  for  agricul- 
ture does  not  justify  the  cost  of  drainage.  More  than  three-fourths  of 
the  Tidewater  area  is  forested,  compared  to  less  than  tv;o-thirds  of  the 
Western  Coastal  Plain.   The  heavy  demand  made  upon  soil  fertility  by  tobac- 
co culture  leads  to  a  slov;  cycle  of  tobacco-land  abandonment  and  forest- 
land  clearing  for  new  cropland  (table  2). 
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Table  2-  -  Total  land  area  classified  according  to  major  use,  1937 


Land  use 


1/ 


Area 


Proportion  of 
total  area 


Forest: 

Productive^ 
Nonproductive 

Total  forest 

Nonforests 

Agriculture : 
Old  cropland 
New  cropland 
Pasture 

Total  agriculture 

Abandoned  cropland 
Other  nonforest 

Total  nonforest 
Total  area 


Acres 

5,544,300 
13.800 

5,558,100 


2,327,300 
84.600 
82,100 

2,494,000 

47 .200 
234.200 

2,775,400 


8,333,500 


Percent 

66-5 
,2 


66-7 


27.9 
1-0 
1-0 

29-9 

0  6 
2-8 

33-3 


100^0 


i/Refer  to  glossary  for  description  of  terms. 
2/Producti^/"e  for-est  area  used  throughout  the  report 
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DESCRIPTION  OF  THE  FOREST  RESOURCE 

As  early  as  189A  W.  W.  Ashei/  observed  that  "The  distribution  of  the 
pines  and  the  respective  area  occupied  by  each  in  this  state  has  changed  a 
great  deal  since  the  first  e>cplo ration  of  the  country."  Of  the  original 
coastal  plain  forest  he  states,  "The  longleaf  pine  formerly  extended  over 
the  entire  area  under  consideration,  grovdng  upon  the  drier  portion  of  the 
sand.   In  the  southern  and  southv/estern  counties  it  formed  a  forest  of  pine 
unmixed  v/ith  other  trees.   Loblolly  pine  was  originally  confined  to  the 
lovrer  and  moister  land,  especially  v;here  it  v;as  loamy  or  slightly  clayey, 
over  the  entire  coastal  region  and  v/estv/ard  beyond  it  about  4O  miles." 

Species  and  Forest  Tyipes 

In  the  present-day  forest  longleaf  pine  is  of  minor  importance. 
Only  scattered  stands  occur  in  the  Tidewater  country;  notably  around  Wil- 
mington in  Nev;  Hanover  County,  south  of  Jacksonville  in  Onslov;  County,  and 
around  Parkersburg  in  Sampson  County  ^   A  fairly  large  area  of  second-grovrbh 
longleaf  pine  occupies  the  Sandhills,  chiefly  in  Richmond,  Moore,  Hoke  and 
Scotland  counties-  Here  the  black  jack  and  turkey  oaks  are  associated  with 
it,  v/hile  on  the  lower  land  near  the  coast,  loblolly  and  pond  pines  make  up 
an  appreciable  part  of  the  longleaf  type 

Pond  pine  is  more  v;idely  distributed  than  longleaf  pine  ^   It  is  very 
abundant  in  IJhite  Oak,  Angola,  Holly  Shelter,  and  Green  Sv;araps ,  also  along 
the  South  River  in  Bladen  and  Sampson  Counties,  and  in  northwestern  Pender 
County  (fig.  2).   Stands  of  pond  pine  are  more  nearly  homogeneous  in  com- 
position than  other  stands  in  the  unit  but  a  considerable  volume  of  lob- 
lolly and  longleaf  pine,  black,  red,  and  tupelo  gum,  white  cedar,  and 
cypress  is  found  in  the  pond  pine-hardvroods  type  (table  3)- 

Loblolly  pine  is  the  most  plentiful  species  in  the  unit-   It  occupies 
all  topographic  situations  and  is  associated  with  all  species,  except  vri.th 
cypress  and  tupelo  in  the  Trettest  swamps.   It  accounts  for  76  percent  of 
the  volume  in  the  loblolly  pine-hardvrood  type  and  for  7  to  10  percent  of 
the  volume  in  each  of  the  other  types  (table  3)' 

Many  hardwood  species  flourish  throughout  the  unit  but  no  single 
species  dominates  the  forest  stand  over  vdde  areas.   Hardwood  trees  are 
an  integral  part  of  the  extensive  pine  types  but  the  hardwood  types  are 
found  along  the  streams,  on  flats  bordering  the  larger  sv/amps  ,  and  in  scat- 
tered patches  in  the  uplands.   Because  of  differences  in  quality  and  pro- 
portionate occurrence  of  species  the  hardwood  stands  v/ere  classified  in 
2  broad  types:   the  bottomland  hardwoods  and  the  upland  hardwoods.   Black, 
red,  and  tupelo  gums  make  up  more  than  half  of  the  volume  in  the  bottom- 
land hardwood  type.  The  oaks  are  most  common  in  the  upland  hardvrood  type. 


i/Ashe,  W.  W-  The  Forests,  Forest  Lands,  and  Forest  Products  of 
Eastern  North  Carolina.  Bui.  5'.  North  Carolina,  Geological  Survey,  1894: 
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FOREST  TYPES 

I         I  LOBLOLLY   PINE  -  HARDWOODS  F^  SHORT  LEAF   PINE 

liiiiiif  POND  pine- hardwoods  ED  bottomland   hardwoods 

l:::-::-::f  LONG  LEAF    PINE 


MAJOR    FOREST    TYPES 

IN    THE  


SOUTHERN  COASTAL  PLAIN  OF  NORTH  CAROLINA 


FOREST    SURVEY 
APPALACHIAN    FOREST   EXPERIMENT  STATION 
1937 


80' 


T8' 


Figure  2 


Table  3-  -  Species  composition  of  the  forest  types 


Species 

Loblolly 
pine- 
hardv;oodsi/ 

Pond 
pine- 
hardvroods 

Longleaf 
pine 

Upland 
hardwoods 

Bottomland 
hardvroods 

All 
types 

----- 

-  - 

-  Percent 

of  cubic 

volume  (o 

b.) 

-  _  _  _ 

Loblolly  pine 

75-7 

6.8 

8.7 

9-6 

7.8 

43.9 

Pond  pine 

1,2 

81-7 

4-6 

Negl . 

0.6 

8.3 

Longleaf  pine 

2.5 

3.6 

78,8 

2,6 

0.1 

6.6 

Shortleaf  pine 

U^U 

Negl- 

0-1 

3-3 

0,1 

2.5 

tlhlte  cedar 

0-1 

0-7 

Negl, 

— 

0,7 

0.3 

Cypress 

0.3 

0-5 

Negl  - 

0-1 

8,6 

2.6 

Red  gum 

3^8 

0.^ 

0-3 

10-9 

U.9 

6.7 

Black  and  tupelo  gum  3^7 

3-8 

0.8 

3-0 

37-0 

12.9 

Yellow  poplar 

1.0 

0.6 

0.2 

3-6 

2,9 

1.5 

Red  oaks 

2.3 

Negl. 

1-3 

19-6 

6,4 

3.9 

VJhite  oaks 

2.0 

Negl- 

1-0 

23  ^A 

2,1 

2.6 

Ash 

Negl, 

— 

— 

0-8 

4.1 

1.2 

Holly ,  dogwood , 

persimmon 

0.^ 

Negl- 

0-1 

1-5 

0,8 

0.5 

Scrub  hardwoods^/ 

0.8 

0-2 

39 

6.9 

1-A 

1.3 

Other  hardi70ods 

1.8 

17 

0.2 

U-7 

12-5 

5.2 

Total 

100-0 

100-0 

100-0 

100.0 

100.0 

100.0 

i/ Includes  the  shortleaf  pine-hardwoods  type. 
2/Scrub  oaks,  redbud,  sassafras,  etc. 


The  loblolly  pine-hardwood  type,  occupying  over  40  percent  of  the 
forest  area,  is  the  most  extensive  in  the  unit  (table  4).   Because  this  type 
has  restocked  abandoned  fields  and  cut-over  longleaf  land  it  is  vrldely 
distributed  in  the  lovdands  and  rolling  uplands.   Nearly  20  percent  of  the 
forest  area  is  in  the  pond  pine-hardwood  t^^e  ,  located  chiefly  in  the  less 
accessible  swamps  and  flatvroods.   Logging  and  frequent  fires  have  reduced 
the  saxY-timber  area  in  this  type,  but  sprout  grovrt,h  and  natural  seeding 
have  produced  large  areas  of  reproduction  and  young  second  grovrth.   The 
longleaf  pine  type,  once  the  most  extensive  in  area,  now  occupies  only 
815,000  acres,  15  percent  of  the  forest  land.,   It  is  about  equally  dis- 
tributed between  the  rolling  uplands  of  the  Sandhills  and  the  level  lov/- 
lands  of  the  Tidewater  counties.   It  is  probable  that  this  type  will  be 
gradually  replaced  by  loblolly-hardwoods,  except  on  the  Sandhills.   The 
upland  hardwood  type ,  chiefly  on  the  rolling  uplands ,  is  found  on  only  7 
percent  of  the  forest  area-   Scrub  oak  stands  having  little  value  make  up 
nearly  one-third  of  the  area  of  this  t^/pe .   Seventeen  percent  of  the  forest 
land  is  in  bottomland  hardwoods  type  -  Slightly  more  than  half  is  in  the 
main  river  bottoms,  the  rest  is  in  sv/araps  and  level  lo?;lands,   Bladen,  Co- 
lumbus, Duplin,  and  Robeson  counties  contain  the  largest  concentrations  of 
bottomland  hardvroods - 
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Table  4.  -  Forest  area  classified  according  to  forest  type 

and  topography,  1937 


Forest  type 


Rolling 
uplands 


Level 
lowlands 


Sv/amps 
bays,  and 
ponds 


River 
bottoms 


Total 


Propor- 
tion of 
total 


Loblolly  pine -hardwoods  772 
Pond  pine-hardvroods 
Longleaf  pine 
Upland  hardwoods 
Bottomland  hardvroods 


772,60oi/l 

,270,200 

lores  -   - 
191,000 

--------     Percent 

83,000  2,316,800     4I.8 

26,000 

2^7 ,200 

792,900 

—       1,066,100     19^2 

390,300 

h.2i,,500 

— 

814,800     14.7 

325,200 

78,900 

— 

404,100       7-3 

— 

122,000 

298,400 

522,100       942,500     17.0 

Total 


1,514,100  2,142,800  1,282,300  605,100  5,544,300  100.0 


Percent  of  total 


27^3 


38,7 


23.1 


10.9 


100.0 


l/lncludes   133,400  acres  in  the  shortleaf  pine-hardvroods   type. 


Forest  Conditions 

About  half  of  the  forest  land  supports  stands  of  sav^log  size 
(table  5)'   One-fourth  of  the  area  in  these  merchantable  stands  contains 
old-grovrth  timber,  much  of  which  has  been  sorted  over  for  the  best  quality 
logs  or  for  particular  species.   Three-fourths,  or  2.1  million  acres,  of 
the  sawlog-size  stands  are  second-growth  timber.   Nearly  two-thirds  of  the 
total  second-growth  savf-timber  acreage  is  in  the  loblolly  pine-hardwoods 
type. 

Under-sawlog-size  stands  occupy  49  percent  of  the  total  forest  area- 
They  contain  a  large  volume  of  young  growing  stock  that  will  contribute  to 
the  volume  of  sav;  timber  in  the  future-   The  acreage  of  young  second  grovfbh 
is  fairly  evenly  divided  among  the  forest  types  but  two-fifths  of  the  re- 
production area  is  located  in  the  pond  pine-hardwoods  type  -  Only  2  percent 
of  the  forest  land  is  clear-cut.  This  acreage  is  distributed  throughout 
the  unit  in  small  tracts,  most  of  v/hich  mil  restock  naturally  if  protected 
from  fire. 

Within  each  forest  type  there  is  a  predominant  forest  condition. 
The  loblolly  pine-hardvrood  type  has  the  highest  proportion  (60  percent)  of 
its  area  in  second-grovrth  sawlog-size  stands.  Types  having  a  large  share 
of  their  area  in  under-sawlog-size  stands  include:  pond  pine-hardwoods, 
63  percent;  longleaf  pine,  76  percent;  upland  hardwoods,  75  percent.   The 
bottomland  hardwoods  type  has  38  percent  of  its  area  stocked  with  old-grovrt-h 
stands. 
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Table  5.  -  Forest  area  classified  according  to  forest  cjondition 

and  forest  type,  1937 


For-est  condition 


Loblolly 

pine 

hard- 
v/oodsi/ 


Pond 
pine- 
hard- 
woods 


Long- 
leaf 
pine 


Upland 
hard- 
vroods 


Bottom- 
land 
hard- 
vroods 


Total  all 
types 


Propor- 
tion of 
total 


Acres  ------------  percent 


Sav;log  size: 
Old  grovrt-h: 
Uncut 
Partly  cut 

Total 

Second  grovrthi 
Uncut 
Partly  cut 

Total 


A4,700    75,700   6,500   2,^00  138,200   267.500    ^,8 
9A,A00    A8,000  6^,200  30,900  216,300   ^53,800    8-2 

139,100   123,700  70,700  33,300  35A,500   721,300   13-0 


7^0,800   211,400  89,400  28,500  165,100  1,235,200   22.3 
650,600    56,900  31,800  39,800  100,000   879,100   15.8 

1,391,400   268,300  121,200  68,300  265,100  2,114,300   38.1 


Total  sav/log  size  1,530,500  392,000  191,900  101,600  6l9,600  2,835,600  51.1 

Under  savrlog   size: 

Second  grovrt-h     662,700  438,300  461,100  280,500  224,500  2,067,100  37-3 

Reproduction      87,800  206,600  116,300  22,000  89,400   522,100  9.4 

Clear-cut         35,800  29,200  45,500    —     9,000   119,500  2.2 


,300   674,100  622,900  302,500  322,900  2,708,700   48.9 


Total  under 
sawlog  size 

Total  all 

conditions      2,316,800  1,066,100  814,800  404,100  942,500  5,544,300  100.0 


Percent  of  total 
forest  area 


41^8 


19-2 


14-7 


7-3 


17-0 


100-0 


i/lncludes  shortleaf  pine-hardwoods  type. 


Site 

Site  quality  determines  the  timber  producing  pov;er  of  forest  land. 
A  commonly  accepted  index  of  site  quality  is  the  height  grovrth  of  average 
dominant  forest  trees-   In  the  extensive  area  occupied  by  loblolly  pine  the 
forest  land  was  classified  according  to  site  quality  on  the  basis  of  the 
total  height  of  dominant  loblolly  pine  trees  at  50  years  of  age.   This 
classification  shovred  that  such  areas  are  capable  of  producing  excellent 
stands  of  loblolly  pine  because  nearly  80  percent  of  the  area  had  at  least 
a  70-foot  site  index.   The  rolling  uplands  are  least  productive;  the  best 
sites  are  those  in  the  bottomlands  of  the  larger  rivers.   The  occurrence  of 
sites  by  topographic  divisions  is  given  on  the  next  page. 
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Site  index  in  feet 


Topographic  division 


Rolling  uplands 
Level  lov;lands 
Bays,  ponds,  swamps 
River  bottom  lands 

Average  3  75         22 


90  or 

more 

70 

and 

80 

60 

or  less 

-  -  Pe 

3 

70 

area 

27 

2 

76 

22 

5 

■8A 

11 

13 

8^ 

3 

Age 

The  dominant  trees  in  the  old-growth  stands  of  both  pine  and  hard- 
wood range  in  age  from  70  to  300  years.  Second-grov/th  sav/log-size  pine 
stands  are  characterized  by  trees  30  to  60  years  old,  although  pond  pine 
stands  of  this  size  class  are  often  10  to  20  years  older.   In  the  hard- 
wood stands  the  merchantable  second-grovjth  trees  are  commonly  50  to  90 
years  old.  Second-grovrth  pine  and  hardv/ood  stands  belov;  sav/log  size  con- 
tain a  preponderance  of  trees  15  to  25  years  old,  but  they  range  in  age 
from  10  to  50  years.   Practically  all  the  trees  in  the  reproduction  con- 
dition are  less  than  10  years  old. 

Stocking 

Natural  restocking  has  produced  a  stand  of  second-growth  trees  on 
practically  all  of  the  cut-over  forest  land.   Frequent  fires,  cutting  and 
the  vagaries  of  natural  seeding  have  created  an  irregular  stand  v;ith 
stocking  that  varies  from  thin  to  above  normal.   In  the  pine  types  the 
average  cordwood  volumes  per  acre  of  uncut  stands  on  the'best-stocked  10 
percent  of  the  pine  area  correspond  approximately  with  full  stocking  as 
determined  by  MacKinney  and  Chaiken.-/  A  comparison  of  the  average  cord- 
wood  volume  per  acre  in  representative  age-classes  of  all  uncut  stands 
with  these  fully  stocked  stands  shows  that  understocking  is  prevalent 
throughout  the  pine  area  (table  6).  The  younger  average  stands  are  most 
poorly  stocked,  only  36  percent  in  the  21  to  30  year  age-class ,  but  as  they 
grow  older  stocking  gradually  improves  for  the  51  to  60  year-old  average 
stands  are  55  percent  stocked. 


2/MacKinney,  A.  L. ,  and  Chaiken,  L.  E. ,  Volume,  Yield,  and  Growth  of 
Loblolly  Pine  in  the  Mid-Atlantic  Coastal  Region-  Tech.  Note  No.  33. 
Appalachian  Forest  Experiment  Station,  April,  1939 • 
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Table  6.  -  Average  volumes  per  acre,  by  age-classes,  in  the 
uncut  conditions  of  the  pine-hardwood  types 


Age-class 
(years) 

Based  on 
all  stands 

Based  on 

best  10  percent 

of  stands 

Relation  of  all 
stands  to  best 
10  percent 

-----  - 

..  _ 

Cords 

-  -  Percent  -  - 

21  -  30 

6. A 

18,0 

36 

31  -  AO 

13-0 

28,5 

^6 

Al  -  50 

19-2 

37.0 

52 

51  -  6o 

of 

2A-1 

A3^9 

55 

Weighted  average 

all  age-classes 

10.2 

23.5 

U3 

Intensive  forest  management  should  produce  volumes  per  acre  closely 
approaching  those  on  the  best  10  percent  of  the  pine  area,  but  there  is 
little  likelihood  of  intensive  forestry  being  applied  irranediately  on  a 
unit-vri.de  scale  ~     Minimum  measures  v/hich  are  entirely  practical  and  reason- 
able,  such  as  more  effective  fire  control  and  conservative  cutting,  should 
increase  the  average  volume  per  acre  by  at  least  one-half,  or  from  10  up 
to  15  cords.   Obvious  benefits  are  greater  yields  per  unit  of  area  ovmed, 
more  rav;  material  for  dependent  v;ood-using  industries,  and  better  quality 
timber. 

Fire 

At  the  time  of  the  survey  in  1937  indications  of  past  fires  vrere 
discernible  on  82  percent  of  the  forest  land.   The  burned  acreage  has 
accumulated  over  a  period  of  years,  as  only  a  small  part  of  the  forest  is 
burned  over  in  a  normal  year.  The  frequency  and  intensity  of  fire  varies 
noticeably  vo.th  the  forest  type.   Practically  all  of  the  pond  pine-hard- 
v;ood  type  has  been  burned  over,  and  on  22  percent  of  its  area  the  fire  was 
heavy  enough  to  kill  saw-timber  trees.   Ninety-eight  percent  of  the  long- 
leaf  tyipe  shoT/ed  evidence  of  fire ,  but  serious  injury  to  the  trees  and 
reproduction  was  apparent  on  only  19  percent  of  the  area.   The  loblolly 
pine-hardvrood  type  had  a  smaller  proportion  (80  percent)  of  its  area 
burned.   In  this  type  the  reproduction  and  smaller  trees  are  often  killed 
outright  and  after  a  short  time  the  dead  trees  decay  and  disappear  so  that 
the  damage  is  less  noticeable.   Evidence  of  past  fires  vras  present  on  8A 
percent  of  the  upland  hardv/ood  acreage  and  52  percent  of  the  bottomland 
hardwood.   Although  generally  of  light  intensity,  these  fires  kill  the 
young  trees  and  are  responsible  for  a  large  part  of  the  butt-rot  in  the 
hardwoods . 
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THE  VOLUME  OF  THE  FOREST  RESOURCE 

Estimates  of  the  volume  of  sound  vrood  in  this  area  are  presented  in 
board  feet,  in  cords,  and  in  cubic  feet™  The  board-foot  volume  includes 
only  sound  sav;log-size  trees  and  is  the  material  suitable  for  such  products 
as  lumber,  veneer,  and  crossties.  The  cordwood  volume  includes  both  the 
board-foot  material  and  the  sound  material  in  culls,  tops,  and  small  trees. 
Both  ^vood  and  bark  are  included  in  cordvrood  but  not  in  cubic-foot  volumes, 
othen'dse  these  volumes  are  identical. 


Board-foot  Volume 


1/ 


The  net  board-foot  volume  of  standing  timber  is  12.3  billion  board 
feet,  expressed  in  the  International  :^-inch  log  rule  (table  7)"   In  this 
table  the  same  volume  of  v/ood  is  also  computed  by  the  Scribner  and  Doyle 
log  rules ,  affording  a  comparison  of  the  results  obtained  vdth  these 
T/idely  used  scales.   The  noticeably  smaller  volumes  obtained  v/ith  the  Doyle 
rule  are  primarily  the  result  of  several  factors s   (1)  the  rule  greatly 
under-scales  small  logs,  (2)  a  large  part  of  both  the  pine  and  hardwood 
saTiT  timber  is  in  second-grovrbh  stands  containing  a  high  proportion  of  small 
trees,  (3)  pine  trees  dov/n  to  9»0  inches  d-b.h.  and  hard?;ood  trees  dovm  to 
13-0  inches  d.b.h.  are  included  in  the  board-foot  volume.  The  lov/er  di- 
ameter range  in  the  pine  contributes  to  the  v;ide  difference  betv/een  the 
Doyle  and  International  volumes ,  a  disparity  that  is  less  noticeable  in  the 
larger  hardvroods. 

More  than  half  of  the  total  saw  timber  and  three-fourths  of  the  pine 
saiv  timber  is  in  a  single  species  —  loblolly  pine  (table  8).  Black  and 
tupelo  gums  are  the  principal  hardvrood  species,  making  up  10  percent  of  the 
total  board-foot  volume  and  35  percent  of  the  hardvrood  volume. 

One  fourth  of  the  pine  voliome  and  tvro-thirds  of  the  hardwood  volume 
is  in  old-grov/th  stands.  About  half  of  this  old-grovfth  volume  is  in  stands 
that  have  been  subjected  to  one  or  more  cuttings  vrfiich  usually  removed  the 
highest  quality  material.  Part  of  the  volume  is  in  second-gro'wth  trees 
that  occur  in  the  old-groi-rt-h  stands.  Only  22  percent  of  the  loblolly  pine 
volume  is  in  the  old-grovrt-h  condition  in  contrast  to  80  percent  of  the 
black  and  tupelo  gum  volume. 


l/See  glossary  for  detailed  description  of  material  included  in 
board-foot  volume. 
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Table  ?•  -  Net  volume  by  the  International,  Scribner,  and 
rules  classified  according  to  species-group,  1937 


Doyl? 


Species-group 


International 


.11/ 


Scribner 


Doyle 


Pines: 
Loblolly 
Pond 
Long!  eaf 
Shortleaf 

Total  pines 

Hardvroods : 
Black  gums^/ 
Red  gum 
Yellow  poplar 
Red  oaks 
VJliite   oaks 
Ash 
Other  hardv/o-'ds 

Total  hardwoods 

Cypress-^ 

Total  all  species 


6,367,700 

1,001,600 

837,000 

2^6,200 


Thousand  board  feet 

5,453,000 
833,4.00 
710,000 
202,200 


3,699,100 
515,400 
472,900 
124,300 


8,452,500 


7,203,600 


4,811,700 


1,184.700 
843,000 
221,900 
421,900 
163,800 
105,200 
400,900 


1,091,100 
770,500 
202,900 
389,400 
152,200 
95,100 
354^200 


874,400 
603,600 
158,000 
325,700 
125,400 
71,800 
276,600 


3,341,400 


3,055,400 


2,435,500 


467,100 


411.700 


293,600 


12,261,000 


10,670,700 


7,540,800 


l/The  scale  by  this  rule  approximates  green  I'omber  tally. 
2/ Includes  black  and  tupelo  gums  throughout  the  report. 
l/Seven  percent  of  this  volume  is  white  cedar ^ 


The  second-gro'wth  volume  is  62  percent  of  the  total  board-foot  vol- 
ume, or  7'7  billion  feet.   Six-tenths  of  this  voliome  is  in  second-groiTth 
stands  that  have  been  undisturbed  by  cutting,  v;here  the  volumes  per  acre 
are  generally  favorable  for  logging-  The  partly-cut  second-gro^vth  stands 
contain  three-tenths  of  the  second-grovjth  volume.   Cutting  in  these  stands 
usually  has  removed  the  larger  trees  and  more  valuable  species.  One-tenth 
of  the  second  grovfth  is  in  scattered  sawlog-size  trees  in  under-sav;log-size 
stands.  Some  of  these  trees  are  residual  from  earlier  stands,  but  the 
larger  part  are  so  young  that  the^^  have  only  recently  attained  savdog  size. 
Many  of  those  adjacent  to  saw-timber  stands  v>rill  be  cut,  but  the  small 
scattered  ones  probably  will  not  be  utilized  in  the  near  future. 
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Table  8.  -  Net  v-olume  by  the  International  ^-inch  rule  classified  according 
to  species-group  and  forest  condition,  1937 


Species- 

Sav/log  size 

Under 
savrlog 
sizei/ 

Total 

Propor- 

Old £:rov;th 

Second  grov/th 

tion  of 

group 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

total 

1 

housand   boa 

rd  feet  - 

Percent 

Pines: 

Loblolly 

7^5,700 

63^,500 

3,128,700  1 

,582,300  276,500 

6,367,700 

51.9 

Pond 

23/^,500 

102,700 

^32,300 

99,100 

133,000 

1,001,600 

8.2 

Longleaf 

38,900 

28^,300 

264,000 

104,800 

145,000 

837,000 

6,8 

Shortleaf 

19,100 

15,A00 

70,700 

121,800 

19,200 

246,200 

2.0 

Total 

pines 

1 

,038,200  1 

,036,900 

3,895,700  1 

,908,000 

573,700 

8,452,500 

68o9 

Hardvroods : 

Black  gums 

^39,900 

505,900 

138,100 

80,900 

19,900 

1,184,700 

9.7 

Red  gum 

265,700 

252,600 

182,700 

121,400 

20,600 

843,000 

6.9 

Yellow  popL 

ar 

21,500 

65,500 

89,800 

42,400 

2,700 

221,900 

1,8    j 

Red  oaks 

9A,800 

139,900 

118.400 

56,900 

11,900 

421,900 

3-5 

White  oaks 

29,^00 

6^,700 

38,600 

24,300 

6.800 

163,800 

1-3 

Other  hdwds- 

^' 

173.900 

U8.000 

LU.lOO 

51.^00 

18,700 

506,100 

i  1   i 

Total 

hardwoods 

1 

,025.200  1 

,176,600 

681,700 

377.300 

80,600 

3,3U,400 

27^3 

Cypress 

200.900 

128.^00 

75,900 

^9.700 

12,200 

467,100 

3  8 

Total  all 

species 

2 

.26^.300  2 

.3A1.900 

4,653.300  2 

,335.000 

666,500 

12,261,000 

100-0 

Percent 

of   total 

18  5 

19-1 

38.0 

19.0 

5.^ 

100.0 

l/lncludes  the  reproduction  and  clear-cut  conditions 

2/ Includes  chiefly  ash,  maple,  bay,  hickory,  elm,  beech  and  birch. 


A  large  part  of  the  board-foot  volume  is  in  small  trees  (fig.  3). 
Forty- tv/o  percent  of  the  pine  voliome  is  in  the  10-  and  12-inch  d.b.h.  classes. 
These  sizes  are  commonly  used  for  lumber  but  larger  trees  vrould  yield  better 
quality  material  and  provide  more  opportunity  for  profit.  Only  40  percent 
of  the  hardvjood  and  c^qoress  volume  is  in  trees  20  inches  and  larger,  v;here 
most  of  the  first-grade  logs  occur. 
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SPECIES- GROUP 

DIAMETER-CLAS; 

(INCHES) 

10-  12 

14  -  18 

PINES 

20-  24 

26  AND  OVER 

14  -  18 

HARDWOODS 

20-24 

26  AND  OVER 

10-12 

14-18 

CYPRESS 

20-24 

26  AND  OVER 

FIGURE    3.-  DIAMETER     DISTRIBUTION      OF      BOARD-FOOT     VOLUME      (INTERNATIONAL     1/4-INCH      RULE) 


A  measure  of  the  economic  availability  of  the  board-foot  volume  in 
the  sav/log-size  stands  is  the  average  volume  per  acre  (fig.  4)«   The  pine 
and  pine-hardvrood  types  (loblolly  pine-hardrroods ,  pond  pine-hardv;oods ,  and 
longleaf  pine)  occupy  2.1  million  acres  and  contain  7 '9  billion  board  feet. 
Eighty-seven  percent  of  this  volume  is  in  stands  of  more  than  2,000  board 
feet  per  acre  and  23  percent  is  in  stands  of  more  than  10,000  board  feet. 
Thirty-seven  percent  of  the  area  is  stocked  v/ith  less  than  2,000  feet  per 
acre.   This  pine  area  is  considerably  understocked  (table  6)  but  the  de- 
gree of  understocking  on  the  area  as  a  T/hole  is  difficult  to  estimate 
without  a  detailed  determination  of  the  age-class  distribution.   Nearly  30 
percent  of  the  area  is  stocked  v;ith  stands  less  than  A-0  years  old;  such 
young  stands  normally  have  a  rather  lovf  board-foot  volume  and  on  the  basis 
of  table  6  have,  on  the  average,  poorer  stocking  than  the  older  stands. 

The  sawlog-size  stands  in  the  hardv;ood  types  (upland  and  bottom-land 
hardvroods)  occupy  721,000  acres  and  contain  3^7  billion  board  feet.   Ninety- 
four  percent  of  the  volume  is  in  stands  of  more  than  2,000  board  feet  per 
acre  and  32  percent  is  in  stands  of  more  than  10,000  board  feet.  Only  one- 
fourth  of  the  area  is  stocked  ?;ith  less  than  2,000  feet  per  acre. 


-  17 


NET  VOLUME  PER    ACRE 
(  BO.  FT.  INT    1/4-INCH  RULE) 


LESS      THAN      1,000 


ipOO  TO        1,999 


2,000         TO       3^99 


4,000         TO        5^99 


epOO         TO        7,999      ^. 


epOO        TO        9;999 


1 0,000       AND       OVER 


LESS      THAN     1,000 


IPOO         TO        1^99 


2,000       TO       3^99 


4,000       TO        5;999 


6,000       TO        7,999 


8.000       TO        9^99 


i 


n 


A.-    PINE    AND     PINE- HARDWOOD    TYPES 


liiiiiiiiiliiii^^ 


WmMX 


-13". '. '  ,"'i<'i.  I  Vl''i'PHP!FiBit!E*!i'ltf 


lliiil!imJiiiliiliiii!iiiiii!i!J  'i!.,iiii'!.miiiiih!iitii.ljil'. 


10.000       AND      OVER    L , 


[I;:;;;!!    AREA 

[!"";!;!iU!!i!!li!il 

iiliil  VOLUME 


IliillfcaBBlllafe 


B-   HARDWOOD       TYPES 

FIGURE  4.-  DISTRIBUTION    OF  AREA   AND  BOARD-FOOT   VOLUME  IN  THE  SAWLOG-SIZE    CONDITIONS   CLASSIFIED 
ACCORDING    TO  VOLUME  OF  SAW    TIMBER     PER    ACRE. 
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Consideration  of  the  total  board-foot  volume  in  the  unit,  both  pine 
and  hardv/ood,  reveals  that  8^  percent  is  in  sawlog-size  stands  of  more  than 
2j000  board  feet  per  acre. 

A  small  proportion  of  the  volume  in  the  pond  pine  pocosins  and 
larger  swamps  is  inaccessible  according  to  present  standards.   In  parts  of 
Green,  Holly  Shelter,  Angola,  and  1/hite  Oak  sviamps  the  volume  per  acre  is 
so  lov;  and  the  physical  difficulties  so  great  that  logging  is  not  practi- 
cal -  Probably  less  than  5  percent  of  the  total  volume  is  so  situated. 

The  average  board-foot  volujne  per  acre  .  vri.thin  a  given  forest  con- 
dition ,  varies  noticeably  by  forest  type  (table  9)-   In  the  old-grovrbh 
uncut  condition  of  the  loblolly  pine-hardwood  type  the  average  stand  per 
acre  Is  nearly  16.000  board  feet,  in  contrast  to  3.100  feet  in  the  same 
condition  of  the  pond  pine-hardxvoods  type.   The  values  given  in  this  table 
are  a  useful  guide  to  the  average  volumes  in  the  different  forest  types 
and  conditions  of  this  unit.  Although  not  applicable  to  a  small  area, 
these  values  Virill  give  an  approximation  of  the  board-foot  volume  on  an  ex- 
tensive acreage  if  its  area  composition  by  forest  tijrpes  and  conditions  is 
first  roughly  determined n 


Table  9-  -  Average  board-foot  volume  per  acre  classified  according  to 
forest  type  and  forest  condition,  1937 


Forest  type 


Savj-log  size 


Old  srroTrt-h 


Uncut 


Partly 
cut 


Second  gro;<Tth 


Uncut 


Partly 
cut 


Weighted 
average 


Under 
sawlog 
sizei/ 


Weighted 
average 
of  all 
conditions 


""-----  Thousand  board  feet^ 
Loblolly  pine-hardwoods  15.9   6.2   Z(.-6   2.8     4.3 


Pond  pine-hardvroods 

Longleaf  pine 

Upland  hardwoods 

Bottomland  hardwoods 
Average  all  types 


3.1  2,5  2,0  2,0  2.3 
A. 8  3.5  2.2  2.0  2,7 
7-5  3^5  1^9  1-7  2,4 

9.2  6,0  3-6  2,5  5-5 


;.5   5.2   3^8   2.7 


4-1 


1/ Includes  reproduction,  and  clear-cut  areas. 
2/Net  volume  (International  ^-inch  rule). 


.3 

2.9- 

.2 

1.0 

,2 

.8 

,1 

'1 

-3 

3-7 

2.2 
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Cordwood  Volume 


2/ 


The  net  volume  of  sound  material  in  all  living  trees  5»0  inches 
d.b.h.  and  larger,  is  66,7  million  standard  cords  (table  10).   In  the  pines, 
nearly  three-fourths  of  the  volume  is  in  saT:log-size  trees.   The  A. 5  million 
cords  in  the  upper  stems  of  these  larger  trees  is  generally  suitable  for 
pulpwood  v/hen  mixed  v/ith  other  better-quality  material,  but  of  course  vdll 
not  become  available  until  the  trees  are  felled  for  the  sav/-timber  portion 
of  the  bole.   Some  part  of  the  7  million  cords  in  sound  pine  trees  under 
saivlog  size  should  be  removed  in  thinning  operations,  but  the  majority  of 
these  smaller  trees  should  be  left  in  the  stand  to  contribute  to  the  saw- 
timber  grovdng  stock.   Allovjlng  these  smaller  trees  to  grow  to  savrlog   size 
builds  up  the  supply  of  timber  for  the  lumber  industry,  provides  a  more 
economical  supply  of  wood  for  the  pulpwood  industry,  and  allows  the  timber 
ovmer  to  benefit  from  the  rapid  increase  in  volume  and  value  made  by  stands 
in  the  early  stages  of  merchantability.   Although  there  are  1.3  million 
cords  of  sound  material  in  cull  pine  trees,  it  vdll  be  utilized  only  in 
conjunction  v;ith  pulpwood  or  fuelvrood  cuttings  in  better  quality  material, 
because  of  the  scattered  distribution  of  these  cull  trees. 


Table  10a  -  Net  cordvrood  volume  of  all  sound  material,  1937 


Species-group 


Source  of  material 


Sax'flog-size  trees 


Sav;log 
material 


Upper 
stems 


Sound  trees 

under  sav;- 

log  size 


Cull 
trees 


Total 


Propor- 
tion of 
total 


U,779,A00  3,19^.500 

2,^02,200       70^.900 

1,93^,^00       ^21,200 

607>200       1U,500 


Cords  -  - 

5^9,700 

-  -  -  -   Percent 

A, 366, 200 

22,889,800   3^-3 

1,10A,700 

653,900 

A, 865, 700    7-3 

975,800 

95,500 

3,426,900    5-1 

515,800 

21,700 

1,289,200    1.9 

19.723.200  A>465,100  6.962,500  1,320,800  32,Z^71,600   A8^6 


Pines: 
Loblolly 
Pond 
Longleaf 
Shortleaf 

Total  pines 

Hardwoods : 
Black  gums 
Red  gum 
Yellov;  poplar 
Red  oaks 
Vihite  oaks 
Other  hdwds , 

Total  hdwds.  8,663,600  4,576,100  11,127,700  7,909,600  32,277,000   48.4 

Cypress         1,108,700   299,000    370,900   207,200   1,985,800    3.0 

Total  all 
species       29,495,500  9,340.200  18,461,100  9,437,600  66,734,400  100.0 


3,232,500  1,640,200 
2,017,400  1,155,200 

532,500  304,000 
1,134,500   580,200 

435,300  227,800 
1,311,400   668,700 


4,166,200  2,737,900 
1,812,900  643,800 
355,200  193,000 
1,090,000  866,600 
1,061,400   334,600. 


2^642  .'000  3, 133 ',700^  7, '755 


11,776,800 
5,629,300 
1,384,700 
3,671,300 
2,059,100 
,800 


17.6 
8.4 
2.1 
5.5 
3.1 

11.7 


Percent  of  total 


44.2 


14.0 


27^7 


14.1 


100.0 


1/lncludes  scrub  oak  and  non-cominercial  soecies. 


2/See  glossary  for  description  of  material  included  in  cordvrood  volume. 
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About  three-fifths  of  the  hardTrood  volujne  is  in  cull  trees  and 
sound  trees  below  sawlog  size.   The  discussion  of  the  pine  volume  above, 
applies  in  general  to  the  hardvroods ,  vrlth  the  exception  that  cull  hard- 
T/oods  sometimes  make  up  enough  volume  in  a  specific  locality  to  warrant 
utilization.   This  is  particularly  true  of  the  black  and  tupelo  gup.is  \7here 
many  of  the  trees  have  too  much  svreep  to  be  classed  as  saw  timber,  but  are 
entirely  satisfactory  for  pulpwood.   Nearly  one-fourth  of  the  volume  in 
these  species  is  in  cull  trees. 

The  distribution  of  the  net  cordvrood  volume  among  the  several  tree 
diameter-classes  is  presented  in  table  11.   The  voliune  of  52.4  million 
cords  shovm  here  does  not  include  the  sound  volume  in  cull  trees  {9.U   mil- 
lion cords)  or  the  volume  in  upper-stems  and  limbs  of  sa^vlog-size  hard- 
vroods  and  cypress  (A-9  million  cords).   Fifty-eight  percent  of  the  total 
volume  is  in  trees  5  0  "to  13-0  inches  in  diameter-   These  small  trees  are 
the  best  size  for  pulpv/ood  but  a  large  proportion  of  them  must  be  left  to 
meet  future  needs  for  sav;  timber  and  other  higher  quality  products. 


Table  11,  -  Net  cordwood  volume  of  sound  trees  classified 
according  to  species-group  and  diameter-class,  1937 


Sper-ies-group 


Tree  diameter-class  (inches) 


6-8 


10  -  12 


lU  -   18 


20 
and  over 


Total 


Propor- 
tion of 
total 


Pines  J 
Loblolly 
Pond 
Longieaf 
Shortleaf 


--------  Cords  (bark  included)  --------  Percent 

.^,366,200  8,3U,300  7,326,100  2,306,500  22,3^0,100  A2.6 

l,10iv,700  1,758,200  1,216,000       132,900     4.211,800  8.0 

975,800  1,091,800  1,000,100       263,700     3,331,400  6.4 

515,800  537,100  153,700         6o,900     1,267,500  2.4 


Total  pines       6,962,500  11,728,400     9,695,900  2,764,000  31,150,800       59-4 


1,639,600 
791,700 
128,400 
482,000 
508,800 

1,301,600 


Hardwoods : 
Black  g-ums 
Red  gum 
Yellov/  poplar 
Red  oaks 
White  oaks 
Other  hdwds. 

Total  hdv^ds. 

Cypress 

Total  all 
species 


Percent  of  total  23-2 


2,526,600 

1,021,200 

226,800 

608,000 

552,600 

1,323,800 


2,011,200  1,221,300 
1,337,000   680,400 


376,500 

557,200 

232,400 

1,011,000 


156,000 
577,300 
202,900 
317,000 


7,398,700 
3,830,300 
887,700 
2,224,500 
1,496,700 
3,953,400 


14.1 
7.3 
1^7 
4.3 
2.9 
7.5 


4,852,100  6,259,000  5,525,300  3,154,900  19,791,300 

37.8 

370,900    360,000    379,000   382,800  1,492,700 

2.8 

12.185,500  18,347.400  15,600,200  6,301,700  52.434,800 

100.0 

350 


29-8 


12.0 


100.0 
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The  average  stand  of  cordvrood  per  acre  in  sound  trees  (excluding 
cull  trees  and  upper  stems  and  limbs  of  savilog-size  hardwoods  and  cypress) 
is  9.5  cords  (table  12).   This  average  includes  the  light  stands  in  the 
clear-cut,  reproduction,  and  under-sav/log-size  conditions,  and  is  not  a 
good  criterion  of  the  volume  in  sav;log-size  stands.   In  the  sav/log-size  con- 
ditions the  average  stand  per  acre  varies  from  12  cords  in  partly-cut  second 
groiTth  to  27  cords  in  uncut  old  growth.   The  savz-timber  stands  in  the  lob- 
lolly pine-hardvraods  type,  occupying  nearly  30  percent  of  the  forest  land, 
have  the  largest  volumes  of  pine  cordv/ood  per  acre,  while  the  heaviest  con- 
centration of  hardwood  occurs  in  the  savflog-size  conditions  of  the  bottom- 
land hardwoods  type . 


Table  12,  -  Average  cordvrood  volume  per  acre,  classified  according 
to  forest  type  and  forest  condition,  1937 


Sav;log  size 

Under 
sav;log 
size!/ 

Vfeighted 
average 

Forest  type 

Old  grovrbh 

Second 

grovrt-h 

Weighted 
average 

of  all 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

condi- 
tions 

_  _   _  - 

-  _  _   _ 

_   _  _  - 

-  Cords 

_  _  _  _  - 

Loblolly  pine-hardv/ood£ 

.  ia.-5 

18. 9 

18.0 

12.0 

16,2 

3.2 

11.8 

Pond  pine-hardwoods 

10.5 

9-3 

8,5 

7.7 

8.9 

1.5 

U.2 

Longleaf  pine 

U^A 

10.1 

10.3 

7.9 

10.0 

1.7 

3.7 

Upland  hardviToods 

23^7 

13.9 

11.9 

\^.k 

12.2 

2. A 

A. 9 

Bottomland  hardwoods 

32.2 

23.2 

21.0 

U.3 

23.2 

3.9 

16.6 

Average  all  types 

27.3 

18.3 

16.1 

11.8 

16.2 

2.k 

9.5 

l/lncludes  under- £ 

iwflog-i 

size   sec 

:ond  grovrth,   reproduction,   and  c 

;lear-cut 

areas. 

Cubic-foot  Volumes 

The  volumes  shovm  in  cords  in  table  10  are  summarized  in  cubic  feet 
in  table  13^   These  cubic-foot  volumes  are  for  net  sound  wood  only;  bark  is 
not  included. 
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Table  13  -  -  Net  volime  of  all  sound  material  expressed  in 
cubic  feet  (inside  bark),  1937 


Species-group 


Source  of  material 


Sawlog-size  trees 


Savilog 
material 


Upper 
stemsi/ 


Sound 

trees 
under  sa';^ 
log  size 


Cull 
trees 


Total 


Propor- 
tion of 
total 


■-  -  Thousand  cubic  feet 


Pines 

Ilardvroods 

Cypress 


--__-_       Percent 

1,A20,2A0     317,^70       A57,930       92.720     2,288,360       50.8 

,585,060     270,990       706.360     505,920     2,068,330       ^5»9 

86,090       18,370         26,550       15,26c         1^,6,270         3   3 


Total  all  species     2,091.390     606 ,830  1.190,8A0     6L3.900     ^, 502,960     100,0 
Percent  of   total 


/^6,5 


13  5 


26, A 


13,6 


100.0 


i/lncludes  the  upper  stems  of  pine  and  cedar  and  the  upper  stems  and 
limbs  of  hardwoods  and  cypress. 


Poles  and  Piles 

Many  of  the  trees  that  contribute  to  the  volumes  given  in  previous 
tables  are  suitable  for  poles  or  piles >  A  separate  tally  was  made  of  those 
trees  that  would  meet  the  pole  and  pile  specifications.   The  results  are 
presented  in  table  11^-     Approximiately  10  percent  of  the  pine  trees  in  the 
requisite  sizes  mil  make  poles  or  piles.   These  trees  occur  scattered 
throughout  the  forest  and  a  large  proportion  of  them  will  be  cut  for  lum- 
ber, pulpwood,  or  other  uses  rather  than  for  poles. 


Table  \k-.    -   Total-  nujnber  of  pine  poles  and  piles,  classified 
according  to  length  and  diameter,  1937 


D.b.h.  of  trees 
(outside  bark) 


Pole  and  pile  length  (feet 


20 


25 


30 


35 


AO  or 
over 


Total 


Propor- 
tion of 
total 


Inches 
7.0  -     8.9 

2,730 

551 

Thousand 
189 

Dieces 

— 

3,470 

Percent 
30.0 

9.0  -  10.9 

3,013 

731 

A60 

U5 

29 

4,378 

37.9 

1]..0  -   12-9 

1,001 

860 

l^hG 

163 

149 

2,619 

22,6 

13.0  -   U.9 

— 

310 

375 

128 

143 

956 

8.3 

15^0  -   16,9 

— 

— 

52 

45 

43 

140 

1,2 

Total 

6,7U 

2,A52 

1,522 

481 

364 

11.563 

100.0 

Percent  of  total 

58.3 

21,2 

13-1 

4,2 

3-2 

100.0 
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THE  INCREMENT  OF  THE  FOREST 

Any  commercial  forest  land-use  enterprise,  v/hich  has  for  its  ob- 
jective the  continuous  production  of  raw  material  for  wood  products,  must 
consider  its  growing  stock  as  forest  capital.   In  this  unit,  the  sound-tree 
volumes  previously  described  must  be  so  regarded.  Under  natural  conditions 
this  forest  capital  will  increase  each  year  through  growth,  and  this  yearly 
production  of  vrood  should  serve  as  a  basis  for  permanent  industries.  At 
present  most  of  the  forests  of  this  unit  are  cut  v;ith  little  or  no  pretense 
of  leaving  a  growing  sto^k  for  the  continuous  production  of  v;ood  crops ,  and 
as  a  result  the  quantity  of  wood  produced  each  year  is  small  compared  vri.th 
the  grovrt,h  potentialities  of  the  soil  and  climate. 

Increment  of  the  Total  Stand 

The  net  volume  of  wood  produced  by  grovrbh  of  the  forest  grovdng 
stock  is  termed  "forest  increment".   In  tables  15  and  l6  the  calculations 
are  based  upon  (1)  the  grovrbh  of  the  sound  trees  remaining  in  the  stand, 
(2)  the  volume  recruited  from  those  sound  trees  that  grew  into  measurable 
size  during  the  year,  and  (3)  the  volume  lost  because  of  the  mortality  and 
decay  resulting  from  forest  fires,  insect  damage,  disease,  wind-throw,  and 
tree  competition.  The  first  two  items  make  up  the  total  grovrth  which  must 
be  reduced  by  the  volume  loss  (item  3)  in  order  to  obtain  net  increment. 
In  the  various  forest  conditions  there  is  a  vdde  divergence  in  the  effect 
of  these  three  elements  upon  net  increment.   It  is  natural,  because  of  old 
age,  tree  competition,  and  the  cumulative  effects  of  fire  and  insect  damage, 
to  have  a  high  mortality  in  the  old-groirt-h  conditions  (figure  5)  but  the 
high  mortality  in  the  young  second-grovfth  hardwoods  is  somev^hat  unexpected 
and  is  due  in  part  to  the  death  of  an  occasional  large-diametered  residual 
hardwood  in  these  young  stands.  Although  few  in  number  these  high-volume 
trees  account  for  much  of  the  volume  of  mortality. 


SPECIES-GROUP    AND 
FOREST    CONDITION 


PINE 


PERCENT 
10  0  10 


OLD     GROWTH 


SECOND  GROWTH  SAWLOG-SIZE 


SECOND  GROWTH  UNDER  SAWLOG-SIZE 


HARD  WOO  D 
OLD    GROWTH 


SECOND  GROWTH   SAWLOG-SIZE 


SECOND  GROWTH  UNDER  SMVLOG-SIZE 


MORTALITY 


RECRUITED      VOLUME 


GROWTH    ON    TREES   THAT    REMAINED  IN    STAND 


RGURE  5.-PR0P0RTI0NAL    DISTRIBUTION    OF  THE    ELEMENTS   OF    NET    BOARD-FOOT      INCREMENT 


'    2k   ' 


One  of  the  most  interesting  features  of  figure  5  is  the  high  propor- 
tion of  the  total  growth  recruited  from  trees  reaching  sav;log  size  during 
the  year.   This  is,  of  course,  most  noticeable  in  the  under-sawlog-size  con- 
ditions but  even  in  the  old-grovrt,h  hardvroods  this  recruited  volume  is  more 
than  one-third  of  the  total  grovrt:.h;  in  the  v/hole  forest  stand  it  is  38  per- 
cent- 

In  1937  the  total  groxvth  was  766  million  board  feet;  from  fire  and 
natural  causes  losses  were  77  million  board  feet,  leaving  a  net  increment 
of  689  million  feet  (table  15)-   Old-groTfth  stands  contributed  about  I6  per- 
cent of  the  increment;  second  growth  8A  percent.   About  /^5  percent  of  the 
hardv/ood  increment,  as  compared  to  only  8  percent  of  the  pine,  was  in  old- 
gvovrth   stands  ~   Nearly  one-fifth  of  the  pine  increment  was  in  trees  located 
in  under-sawlog-size  stands,  and  consequently  of  rather  low  saw-tLmber  qual- 
ity. More  than  85  percent  of  the  total  cubic-foot  increment  was  in  second- 
groTd:h  stands.   Although  hardwoods  produced  only  9  percent  of  the  board- 
foot  increment  in  the  under-sawlog-size  condition,  tliey  made  up  I9  percent 
of  the  cubic -foot  increment  in  the  same  condition,  due  chiefly  to  the  wider 
diameter- range  (5-0  to  12,9  inches  d,b.h,)  in  the  under-savTlog-size  hard- 
woods , 


Table  15,  -  Net  increment  in  board  feet  and  cubic  feet  in  the 
various  forest  conditions,  1937 


Forest  condition 


Sav/-timber  material 


Pine   Hardvrood   Total 


All  sound  trees 


1/ 


Pine   Hardwood   Total 


Sav/log  size: 
Old  grov\'th 
Second  grovrt,h 

Under  sawlog  size: 
Second  grovrbh 
Repi'oduction  and 
clearcut 


Thousand  board  feet 

41,800       68,300     110,100 
387,100       76,100     463,200 


100,200 
5  .200 


9,800  110,000 
200    5,400 


Thousand  cubic  feet  (i.b.) 

7,380  15,240  22,620 
74,290  24,540  98,830 

37.270   8,700  45,970 
1,210     150   1.360 


Total  all  conditions  534,300  154.^00  688,700   120,150  48,630  168,780 
1/See  glossary  for  detailed  description  of  material  included. 


The  volume  of  increment  is  expressed  in  standard  cords  in  table  I6 
This  material  is  the  same  as  that  shoivn  in  cubic  feet  in  table  15,  except 
that  bark  is  included. 
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Table  l6.  -  Net  increment,  in  cords,  of  all  sound  trees 
in  the  various  forest  conditions,  1937 


Forest  condition 

Pine 

Hardvrood 

Total 

Sanlog  size; 
Old  grovrth 
Second  grovrth 

Under  savflog  size: 
Second  grovrth 
Reproduction  and  clear-cut 

99,000 

1,061,200 

552,900 
17,500 

-  -  Cordsi/  - 

227,900 
378,300 

137,^00 
2,200 

326,900 
1,A39,500 

690,300 
19,700 

Total  all  conditions 

1,730,600 

7^5,800 

2,A76,A00 

l/See  glossary  for  detailed  description  of  material  included. 


Increment  per  acre 

The  estimate  of  the  average  annual  increment  per  acre  (table  I7) 
includes  the  calculated  full  years  growth  of  the  trees  harvested  during 
1937"   The  values  have  little  direct  application  to  any  individual  forest 
property,  but  they  do  illustrate  the  variations  in  increment  betvreen  forest 
conditions ,  and  provide  a  means  of  comparing  local  forest  productivity  with 
that  of  other  areas-  For  instance,  the  forests  of  this  unit,  with  an  aver- 
age stocking  of  2,210  board  feet  per  acre,  are  producing  an  average  of  128 
board  feet  per  acre  compared  to  14-9  board  feet  in  the  adjacent  coastal  plain 
of  South  Carolina  where  the  average  stocking  is  3,300  board  feet.  The 
weighted  average  annual  increment  per  acre  does  not,  however,  accurately  re- 
flect the  increment  possibilities  of  the  oncoming  second-groxYth  stands-  A 
better  measure  is  the  26l  board  feet  or  -78  cords  of  increment  per  acre  ac- 
cruing in  the  second-grovrth  uncut  stands.   These  values  can  be  increased 
materially  as  more  forest  ovmers  accept  and  practice  the  principles  of  for- 
est management. 


Table  17 .  -  Average  increment  per  acre  by  forest  conditions,  1937 


Forest  condition 


SaT;-timber  material 


Pine 


Hardvrood 


Total 


All  sound  trees 


Including 
bark 


Excluding 
bark 


Sawlog  size: 
Old  grovrth: 
Uncut 
Partly  cut 

Second  growth: 
Uncut 
Partly  cut 

Under  sav/log  size: 
Second  grovrt-h 
Reproduction  and  clear-cut 

Vfeighted  averages 


-  -  -  Board  feet  -  -  - 


Cords   Cubic  feet 


57 

130 

187 

.U6 

32 

.0 

61 

78 

139 

.A6 

32 

.0 

219 

U2 

261 

.78 

53 

.8 

1^6 

31 

177 

.58 

39 

.7 

49 

5 

5A 

.34 

22 

8 

8 

Negl« 

8 

»03 

2 

1 

99 

29 

128 

.46 

31 

2 

-  26  - 


THE  PRIMARY  FOREST  INDUSTRIES 

Primary  forest  industries  are  those  that  obtain  their  rav/  material 
direct  from  the  forest.   Important  products  of  these  industries  in  this 
unit  are  lumber,  fuelvrood,  poles  and  piles,  crossties,  ^/eneer,  and  pulp- 
wood. 

The  Lumber  Industry 

As  early  as  1750  Wilmington  exported  longleaf  pine  lumber  to  the 
West  Indies  and  England,   The  first  steam  savmill  established  at  Wilraing- 
ton  was  erected  in  1818.-   Lumber  production  remained  at  a  fairly  constant 
level  from  1820  to  about  1880,  at  v;hich  time  it  increased  sharply.   By 
1890  the  supply  of  longleaf  pine  v;as  rapidly  becoming  exhausted  and  lob- 
lolly pine,  knoivn  to  the  trade  as  North  Carolina  pine,  assumed  a  dominant 
place  in  the  lumber  industry-   In  1893  there  vias  nearly  tiTice  as  much  lum- 
ber cut  from  loblolly  pine  as  from  longleaf  pine.i/  At  present  fully 
three-fourths  of  the  pine  lumber  cut  in  this  unit  is  loblolly. 

The  present  lumber  industry  is  dominated  by  small  portable  saTmills 
(fig.  6),  operating  chiefly  in  second-grovrt,h  timber.   Of  the  L^bU   mills 
operating  in  1937  5  only  11  had  a  sawing  capacity  of  more  than  20,000  board 
feet  per  day  (table  18).   Including  savm  crossties  the  total  production 
v;as  3A-2  million  board  feet ,  of  ?;hich  84  percent  was  pine  ,  13  percent  mixed 
hardv/oods ,  and  3  percent  cypress  (classed  v/ith  hardwood  in  table  18)- 
About  75  percent  of  the  pine  sav:  timber  and  50  percent  of  the  hardwood 
were  cut  from  stands  of  second-grovrt-h  timber-   Hardwood  cut  by  the  smaller 
mills  was  about  80  percent  second  grovrt-h ,  while  that  cut  by  mills  with  a 
capacity  of  more  than  20,000  board  feet  per  day  vras  only  30  percent  second 
grovjth.   Seven  million  board  feet  of  sawlogs  vrere  brought  into  the  unit 
from  the  Piedmont  and  the  Coastal  Plain  counties  to  the  north,  but  this 
importation  was  exceeded  by  the  33  million  board  feet  of  sawlogs  shipped 
from  this  unit  to  these  outside  areas-   Sav/logs  imported  from  other  states 
were  of  negligible  amount- 

Each  size-class  of  savmill  has  certain  characteristic  features  that 
are  summarized  in  table  18,   The  data,  obtained  by  intervievdng  several 
hundred  savmill  operators,  reflects  only  the  average  situation,  v;hich  may 
not  apiDly  to  specific  savmills.   The  smaller  mills  move  frequently,  aver- 
aging a  change  in  location  about  A-  times  a  yearj  one  mill  moved  19  times 
in  12  months o   Average  woods  and  mill  employment  in  the  largest  size-class 
is  influenced  upviard  by  the  presence  of  2  mills  cutting  over  40,000  board 
feet  per  day. 

It  is  significant  that  only  4  savmill  operators  reported  that  they 
vrere  cutting  timber  from  their  Ovvn  land.   This  may  mean  that  the  lumber 
industry,  having  little  immediate  interest  in  the  future  productivity  of 
the  forest  land  being  cut-over,  vdll  leave  large  areas  in  i^oor  condition 
for  future  growth.   On  the  other  hand,  divorcing  lumber  manufacture  from 
timber  grovdng  enables  the  landovmer  to  concentrate  on  grovdng  timber  at 


l/Ashe,  W.  W. ;  The  Forests,  Forest  Lands,  and  Forest  Products  of 
Eastern  North  Carolina.   Bui,  5,  North  Carolina  Geological  Survey,  189A- 
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a  profit  vdthout  being  burdened  by  the  financial  complexities  of  operating 
a  profitable  savmill.   Having  smaller  overhead  costs  the  timber  grower  is 
in  a  better  position  to  hold  his  timber  for  sustained  yield,  and  to  sell 
it  vihen   market  conditions  are  most  favorable. 


Table  18-  -  Descriptive  summary  of  liunber  production 
in  savjmills  of  various  size-classes,  1937 


Item 


Capacity  in  thousand  board 
feet  per  10-hour  day 


1-9 


10  -  19 


20 
and  over 


All 
mills 


Number  of  sa"wmills 

Avg.  1937  production  per  mill  (M  bd-ft,) 
Total  production  of  pine  (M  bd^ftO 
Total  production  of  hardwood  (M  bd^ftO 
Total  production  all  species  (M  bd-ftO 
Avg.  number  of  days  worked  per  mill 
Avg.  number  of  men  per  sawmill  operation 
Avg.  number  of  men  per  vfoods  operation 
Percent  of  mills  using: 

Circular  saws 

Band  savra 

Re  saws 

Edgers 

Planers 

Dry  kilns 


U2I, 

29 

11 

U6l, 

^90 

2 

,250 

6 

,0A5 

736 

19^^000 

51 

,300 

Al 

,300 

286 

,600 

15,800 

1^ 

,000 

25 

,200 

55 

.000 

209.800 

65 

,300 

66 

,500 

3U 

,600 

210 

250 

235 

213 

7 

23 

95 

10 

6 

11 

55 

7 

100 

93 

30 

98 

— 

7 

70 

2 

— 

25 

70 

3 

60 

100 

100 

63 

5 

79 

70 

11 

— 

67 

70 

6 

Other  Forest  Industries 

The  furniture  industry  of  North  Carolina  has  created  a  local  market 
for  furniture  veneers.   Ten  plants  in  this  unit  made  furniture  veneer  and 
plywood  in  1937  (table  19).  They  used  about  36  million  board  feet  of  high- 
quality  material,  mostly  red  and  black  gum,  and  yellovi  poplar.  Eighty 
percent  of  the  volume  ¥/as  cut  from  old-grovrbh  stands  and  the  bolts  used 
averaged  about  18  inches  in  diameter.  Practically  all  of  the  plants  bought 
their  wood  delivered  at  the  mill  yard,  but  one  company  responsible  for 
about  half  the  production  purchased  stumpage  and  logged  it  with  their  oivn 
woods  cre\7.  The  product  is  veneer  or  3  and  5-ply  panels ,  usually  measured 
in  "panel  feet"  i.e.  square-foot  surface  measure-   About  1,200  men  vrere 
employed  at  the  10  plants  in  1937 »  and  approximately  I65  million  panel 
feet  of  veneer  were  produced. 

Marketing  the  berries  and  truck  crops  raised  throughout  the  unit 
requires  a  great  number  of  crates  and  baskets-   Over  17  million  board 
feet  of  material  viere   used  by  the  10  local  plants  making  single-ply  crate 
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and  basket  veneers  in  1937 »   Giom,  pine,  and  yellovf  poplar  are  the  chief 
species  used-   All  of  the  pine  and  about  half  of  the  hardvrood  were  cut  from 
second-grovfth  stands-   About  two-thirds  of  the  wood  was  bought  delivered 
at  the  plant,  the  rest  was  purchased  as  stumpage.   The  plants  normally  em- 
ploy about  500  men  but  during  the  vegetable  shipping  season  additional 
vrorkers  are  engaged  to  fabricate  baskets  and  crates. 

Five  plants  were  engaged  in  the  production  of  hardv/ood  blanks  for 
the  furniture  trade.   They  used  nearly  8  million  board  feet  of  hardwood, 
practically  all  black  and  tupelo  gum.   About  70  percent  of  it  was  taken 
from  second-growth  stands.   One  plant  logs  its  oivn  timber,  and  the  rest 
buy  logs  delivered  at  the  mill.   About  12$  men  were  employed  in  the  5 
plants  operating  an  average  of  300  days  each  in  1937- 

The  remaining  primary  forest  industrial  plants  include  8  shingle 
mills,  1  box  factory,  and  2  turpentine  stills.   The  shingle  mills  are 
small  portable  affairs,  employing  an  average  of  about  5  men.   Their  output 
of  white  cedar,  cypress,  and  pine  shingles  is  used  locally.   The  box  fac- 
tory, using  pine  and  black  and  tupelo  gum,  is  relatively  stationary.   About 
3  million  board  feet  of  timber  were  cut  for  the  shingle  mills  and  box  fac- 
tory. The  2  turpentine  stills  were  located  in  Sampson  and  Ne?;  Hanover 
Counties,  respectively.  They  produced  about  785  units  of  naval  stores  in 
the  1937~38  season.  At  present  there  are  no  pulp  mills  operating  or  under 
construction  in  this  unit,  but  a  pulp  company  has  purchased  a  plant  loca- 
tion and  about  135»000  acres  of  timberland  near  Acme  in  Columbus  County. 
A  small  quantity  of  pine  pulpwood  was  shipped  outside  the  unit  to  mills  of 
the  V7est  Virginia  Pulp  and  Paper  Company. 

A  large  volume  of  wood  is  removed  from  the  forest  each  year  in  the 
form  of  cross  ties,  poles  and  piles,  fuelvrood,  and  fenceposts.   Of  the 
270,000  hevm   ties  cut  in  1937 »  25  percent  vrere  pine,  2A-  percent  were  cy- 
press, and  51  percent  vrere  hardwood,  chiefly  red  and  v/hite  oak.   Common- 
carrier  railroads  purchased  73  percent  of  the  ties,  15  percent  were  used 
directly  by  logging  railroads ,  and  12  percent  vrere  purchased  by  vrood- 
preserving  plants.  Practically  all  of  the  poles  and  piles  vrere  pine, 
having  an  average  length  of  35  feet.   Treating  plants  purchased  99  percent 
of  the  production,  railroads  bought  the  remainder  for  local  use.  Rapid 
progress  in  rural  electrification  has  created  a  local  demand- for  35-foot 
class  7  pine  poles. 

More  vrood  v/as  used  for  fuel  than  for  lumber  in  1937-   Over  1.J+ 
million  cords  of  fuelwood  vrere  consumed;  about  70  percent  for  heating 
homes,  schools,  and  small  commercial  establishments  and  about  30  percent 
for  curing  tobacco.   Approximately  604..OOO  cords  vrere  derived  from  cull 
trees,  savmill  v;aste  ,  and  top-wood  of  hardwood  trees.   The  removal  of  cull 
trees  improves  the  quality  and  grov/ing  condition  of  the  remaining  stand, 
and  in  view  of  the  large  amount  of  cull  timber  available  (table  10)  it 
vrould  be  good  forestry  to  cut  an  even  larger  part  of  the  fuelv/ood  require- 
ment from  these  low-quality  trees  and  save  the  present  or  prospective  saxv- 
timber  for  a  more  prof itable  use. 
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It  is  estimated  that  51»000  cords  of  vrood  vrere  used  on  farms  for 
such  items  as  fence  posts  and  tobacco  barns-   Fencing  is  infrequent  in 
this  unit  and  most  of  the  posts  are  made  of  material  nearest  at  hand,  rang- 
ing all  the  way  from  small  pine  or  gum  saplings  to  good  quality  split  oak 
or  pine,  and  round  cedar  posts.   A  majority  of  the  nev;  tobacco  barns  are 
made  of  lumber  but  in  the  more  isolated  districts  nev^r  barns  of  squared 
logs  are  often  seen- 

Emplo.^rment 

Forest  labor  is  utilized  both  in  the  production  of  forest  products 
for  sale  and  in  obtaining  wood  products  for  home  use-  Employment  in  the 
lumber,  veneer,  crosstie ,  pole,  and  miscellaneous  industries,  Trtiich  pro- 
vides a  cash  income  to  the  employee,  amounted  to  only  A5  percent  of  the 
3o2  million  man-days  of  forest  employment  (table  19)^  Workers  in  the 
various  plants  and  savmills  were  given  fairly  continuous  employment  in 
1937;  as  even  the  smaller  sawmills  averaged  more  than  200  days  operating 
time  -  Many  individuals  worked  full-time  getting  out  sav;logs ,  veneer  blocks , 
poles,  or  crossties,  but  much  of  this  material  was  produced  by  farmers 
betvreen  crop  seasons.   At  least  10,000  individuals  were  commercially  em- 
ployed in  the  primary  forest  industries  and  in  vlevr   of  the  part-tjjne  forest 
activity  of  many  farmers  it  is  probable  that  15,000  or  more  received  a 
share  of  their  income  from  forest  vrork.   At  25^  per  hour  the  total  income 
from  forest  industrial  employment  would  be  3,6  million  dollars. 


Table  19 .  -  Production  and  em.ployment  in  the  primary 
forest  industries,  1937 


Kind  of  plant 
or  commodity 


Number 

of 
plants 


Cut 

in 

vroods 


Produced 
or  used 
by  plants 


Employment  provided 


In  vioods  In  plants   Total 


Sawmills 

Furniture  veneer 
Package  veneer 
Furniture  dimension 
Misc.  manufacture si/ 


Crossties  (hewn) 
Poles  and  piles 

Naval  stores 

Fuelwood 

Misc.  farm  use 

Total 


-  - 

-  M  bd.ft. 

-  - 

-  - 

-  - 

au 

367 

,/!^00 

3  a 

,600 

U5 

10 

33 

,700 

36 

,500 

63 

10 

17 

,000 

17 

,000 

32 

5 

7 

,700 

7 

,700 

11 

9 

M  p: 

,2002/ 
leces 

3 

.000 

12 

— 

270 

— 

38 

— 

1^9 

— 

33 

Thousand  man-days  -  - 


Units 


M  cords 

1,433 
51 


785 


U 

1,720 
56 


561 

1,006 

142 

205 

66 

98 

27 

38 

8 

20 

m^^ 

38 



33 

15 

1,720 
56 


500 


-  2,424 


805 


3,229 


1/lncludes  8  shingle  mills  and  one  box  factory. 
2/lncludes  pulpwood  cut  from  saiv-timber  trees- 
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Fifty-five  percent  of  the  forest  employment  was  utilized  in  the 
production  of  fuelwood  and  material  for  farm  maintenance.   Comparatively 
little  of  the  fuelwood  was  sold  commercially  to  obtain  a  direct  cash  in- 
come.  At  $3.00  a  cord,  however,  the  fuelvrood  has  a  value  of  A-.3  million 
dollars,  \vhich,  after  deductions  for  stumpage  and  transportation,  repre- 
sents the  indirect  v;age  retained  by  farmers,  as  they  use  most  of  the  wood. 
With  73,000  farm  operators  depending  largely  upon  home-cut  wood  for  fuel, 
it  is  obvious  that  cutting  firewood  is  a  task  engaged  in  by  many  thousands. 

Commodity  Drain 

The  commodity  drain  from  the  sound-tree  growing  stock  (table  20) 
includes  both  the  utilized  material  and  the  sound  usable  material  left  in 
felled  trees-   The  drain  on  the  saw-timber  portion  of  the  trees,  including 
both  the  utilized  and  wasted  portions,  is  expressed  in  board  feet,  while 
the  volumes  given  in  cubic  feet  include  drain  on  saw-timber  material,  upper 
stems  of  sawlog-size  pines,  and  small  trees  ranging  from  5-0  inches  d.b.h. 
up  to  sawlog  size. 

About  three-fourths  of  the  total  sav/-timber  drain  was  cut  from  the 
pines  and  one-fourth  from  the  hardwoods.   Only  20  percent  of  the  pine  was 
cut  from  old-growth  stands  of  timber  in  contrast  to  nearly  60  percent  of 
the  hardv/ood,-  Lumber  production  caused  62  percent  of  the  drain  and  fuel- 
xvood  an  additional  22  percent-  Field  observations  indicate  that  there  is 
very  little  waste  in  the  cutting  of  sawlogs ,  particularly  in  the  pine 
species.   Frequently  the  rough  top  logs  are  used  for  fuelv/ood,  and  in  some 
cases  the  larger  limbs  are  utilized.   Although  not  much  wood  is  left  on  the 
ground  unused  there  is  need  for  more  discrimination  in  the  use  of  the  vari- 
ous classes  of  material.   Burning  100  million  feet  of  pine  saw  timber  for 
firewood  in  one  year  is  scarcely  justified  in  a  region  where  stumpage 
brings  $3 -00  to  $6^00  per  thousand  board  feet.  More  of  the  fuelwood  should 
be  cut  from  the  poorer  quality  second-grovrt-h  hardv/ood  that  threatens  to 
replace  the  pine  on  many  areas. 

Fuelvrood  constitutes  most  of  the  drain  on  trees  below  sawlog  size. 
As  a  consequence  the  proportion  of  the  cubic-foot  drain  caused  by  lumber- 
ing drops  to  A-8  percent  while  the  fuelwood  drain  increases  to  38  percent 
of  the  total.   If  part  of  the  fuelvrood  were  not  taken  from  cull  trees  and 
savmill  waste  the  fuelwood  drain  would  exceed  the  drain  caused  by  lumbering. 
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Table  20^  -  Commodity  drain  from  the  sound-tree  growing  stock,  1937 


Commodity 

Saw-timber  material 

All 

sound  trees!/ 

Pine 

Hardwood 

Total 

Pine 

Hardwood 

Total 

Thousand  board 

feet 

Thousand  cubic 

feet 

Lumber 

309,100 

58,300 

367,400 

60,730 

9,740 

70,470 

Veneer 

3,300 

52,000 

55,300 

650 

8,630 

9,280 

Crossties 

3,700 

12,400 

16,100 

720 

2,150 

2,870 

Poles  and  piles 

9,700 

100 

9,800 

1,910 

20 

1,930 

Misc.  manufactures 

2,300 

10,800 

13,100 

560 

1,800 

2,360 

FuelxTOod 

102 ,300 

26,000 

128,300 

36,210 

19,390 

55,600 

Misc.  farm  use 
Total 

3,300 

2,200 

5,500 

1,780 

1,160 

2,940 

A33,700 

161,800 

595,500 

102,560 

42,890 

145,450 

l/Total  drain  from  groTJ"ing  stock  expressed  in  cords  of  wood  vri_th 
bark:  pine,  1,439,100;  hardv/ood,  638,900. 


COMPARISON  OF  INCREMENT  V/ITH  COMMODITY  DRAIN 

In  this  section  the  interrelations  of  growth,  mortality,  net  incre- 
ment and  commodity  drain  are  analyzed  to  determine  the  status  of  the  for- 
est stand  and  the  possibility  of  forest  industrial  expansion. 

Comparison  in  Board  Feet 

During  1937  the  forests  of  this  unit  increased  in  saw-timber  volume 
by  93  million  board  feet,  for,  although  the  commodity  drain  was  large,  the 
net  increment  was  even  larger  (table  21).-   This  favorable  situation  is  due, 
in  part,  to  the  rapid  grovrt-h  of  the  second-grovfth  pine  stands,  particularly 
those  just  approaching  saxvlog  size  -   In  the  old-grovrt-h  pine  timber  the 
increment  is  approximately  half  the  drain,  in  the  second-grovrth  sawlog- 
size  stands  the  increment  exceeds  the  drain  by  more  than  enough  to  make 
up  the  deficit  in  the  old-grovrbh  condition,  v/hile  in  the  under-sawlog-size 
condition  the  saw-tiraber  increment  is  nearly  10  times  the  drain. 

The  pine  savz-timber  drain  is  chiefly  for  lumber  and  a  high  propor- 
tion of  it  is  cut  from  the  larger  trees.   Although  the  portable  mills  often 
cut  too  heavily,  much  of  their  cutting  is  in  relatively  even-aged  old-field 
stands.   As  timber  is  not  particularly  scarce  cutting  is  most  frequent  in 
.the  older,  merchantable  sta.nds ,  and  decks  of  very  small  logs  cut  from 
young  timber  are  seldom  encountered.   In  view  of  the  large  area  of  young 
pines  that  is  rapidly  reaching  saw-timber  size,  the  surplus  of  increment 
in  1937,  and  the  reported  reduction  in  lumber  cut  in  1938,  it  appears  that 
the  pine  growing  stock  can  continue  to  meet  the  demands  made  upon  it ,  on  a 
sustained  yield  basis ,  provided  there  is  no  radical  increase  in  the  forest 
industries.  Furthermore,  if  the  drain  does  not  greatly  increase  in  the 
next  10  to  15  years,  the  constantly  augmented  grovrlng   stock  v/ill  then  pro- 
duce an  annual  increment  sufficient  to  justify  an  expansion  of  the  v;ood- 
using  industries. 
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The  relation  of  increment  and  drain  in  the  hardvrood  species,  in- 
cluding cypress,  cannot  be  judged  correctly  by  the  7  million  board  feet 
reduction  in  grooving  stock  in  1937-   The  deficit  was  entirely  in  cypress, 
as  the  cut  of  this  species  vras   more  than  tivice  the  increment.   It  is,  how- 
ever, good  forestry  practice  to  cut  the  mature  old-growth  cypress  and  as 
second  grovrt-h  is  limited  in  quantity  and  lov/  in  growth  rate  there  is 
little  justification  for  expecting  to  have  a  balanced  cypress  budget. 

Increment  of  the  remaining  hardwoods  v/as  A  million  board  feet  more 
than  the  drain,  a  surplus  too  small  to  be  significant »  Of  far  greater 
importance  is  the  fact  that  drain  is  confined  to  a  relatively  fevi  species 
while  increment  occurred  in  all  species.   Also  about  half  of  the  hardvrood 
was  cut  from  old-growth  stands ,  a  drain  of  high-grade  material  that  was 
twice  the  increment  accumulating  on  old-growth  trees  of  similar  quality. 
The  result  is  an  overcut  of  certain  species  (ash,  v:hite  oak,  sv;amp  red 
oak,  yellow  poplar,  old-grovrth  red  gum)  and  grades  of  hardv/ood,  leaving 
an  increasing  proportion  of  the  less  valuable  species  (xvillow  oak,  water 
oak,  post  oak,  bay,  black  gum)  and  poorer  quality  trees.   The  prospect  of 
an  increased  supply  of  high-quality  hardwood  saw  timber  is  not  bright  and 
it  is  probable  that  the  larger  sawmills  v/ill  gradually  shift  to  pine  as 
good  hardwood  becomes  scarce.   The  smaller  mills  probably  will  cut  an  in- 
creasing amount  of  lovz-grade  hardvrood  and  the  veneer  plants  villi   turn  in- 
creasingly to  black  gum,  the  most  abundant  hardwood  in  the  unit^   As  these 
changes  \vill  be  gradual  the  effect  upon  the  forest  industrial  organization 
will  probably  be  slight. 


Table  21-  -  Balance  between  increment  and  drain  of 
saw-timber  material,  1937 


Item 


Pine 


Hard^vood 


1/ 


Total 


Net  grooving  stock,  Jan.  1,  1937 

Grov^h,  1937 
Mortality,  1937 

Net  increment,  1937 
Commodity  drain,  1937 


-  -  -  -  Thousand  board  feet  -  -  -  - 
8,^52,500  3,808.500    12,261,000 


583,000    182,900 
48,700     28,500 


765,900 
77,200 


534,300    154,400 
433,700    161,800 


688,700 
595,500 


Net  change  in  growing  stock,  1937     +100,600    -7,400 
Net  growing  stock,  Jan.  1,  1938 


+  93,200 


8,553,100  3,801,100    12,354,200 


l/inc lude  s  cypr e  s  s . 
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Comparison  in  Cubic  Feet 

Increment  in  the  sound  grov/ing-stock  trees  5-0  inches  d.b.h.  and 
larger  xvas  23  million  cubic  feet  more  than  the  commodity  drain,  resulting 
in  nearly  a  one  percent  increase  in  the  grov/ing  stock  in  1937  (table  22). 
Considering  the  volume  of  grovdng  stock,  the  increment,  and  the  commodity 
drain ,  it  appears  that  the  cubic  volume  inside  bark  of  sound  pine  is  in- 
creasing nearly  tvri.ce  as  fast  as  is  the  sound  volume  of  hardv/ood.   The  in- 
flux of  many  cull  hardrroods  on  cutover  pine  land  is,  hovrever,  a  silvicul- 
tural  problem  that  must  be  solved  if  pine  is  to  maintain  its  present  po- 
sition in  the  support  of  industry- 


Table  22-  -  Balance  between  increment  and  drain  of 
all  sound  material,  1937 


Item 


Pine 


Hardvrood 


Total 


-  -  -  Thousand  cubic  feet  (i.b.)  -  -  - 
Net  grov;ing  stock,  Jan.  1,  1937       2,195,6^0   1,^05, 060     3,600,700 

Grorrt,h,  1937 
Mortality,  1937 


135,680 
15,530 

59,580 
10,950 

195,260 
26,A80 

120,150 
102,560 

A8,630 
-^2,890 

168,780 
U5,450 

+17,590 

+  5,7^0 

+23,330 

Net  increment,  1937 
Commodity  drain,  1937 

Net  change  in  growing  stock,  1937 
Net  growing  stock,  Jan,  1,  1938       2,213,230   1,^^10,800     3,62^,030 
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Comparison  in  Cords 

Figure  7  provides  a  comparison  of  interest  to  the  cordwood  indus- 
tries.  Increment  is  not  indicated  but  the  figure  shoves  that  after  com- 
modity and  mortality  drain  vrere  deducted  from  growth  there  v-rere  about 
300,000  cords  of  pine  and  100,000  cords  of  hardwoods  left  to  increase 
the  grovdng  stock.  This  is  enough  surplus  to  supply  at  least  a  medium- 
sized  pulp  mill  without  depleting  the  growing  stock  or  jeopardizing  the 
continued  existence  of  the  present  industries-  Also,  in  theory,  a  pulp- 
mill  would  provide  a  market  for  thinnings  and  low-grade  top  logs  that  is 
almost  essential  for  intensive  forestry.   In  particular,  a  mill  is  needed 
to  utilize  the  large  volume  of  second  groivth  and  sound  cull  black  and 
tupelo  gum.   In  order  to  insure  a  permanent  supply  of  raw  material  any 
pulp  mill  developed  should  ovm  and  manage  enough  forest  land  to  supply  a 
major  share  of  their  requirements,  and  follow  good  cutting  practices  upon 
other  privately  ovmed  land. 


^^  GROWTH 

COMMODITY    DRAIN 
MORTALITY    DRAIN 


PINE  HARDWOOD 

FIGURE  7.-  COMRftRISON    OF  GROWTH  WITH  MORTALITY  AND  COMMODITY  DRAIN,  1937 
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FOREST  PROBLEIIS  AMD  ACTION  NEEDED 

In  its  present  condition  the  forest  is  producing  enough  v;ood  to 
meet  domestic  needs  and  supply  the  requirements  of  the  vrood-using  industries. 
The  surplus  is  small,  hov;ever,  and  a  material  increase  in  timber  use  villi 
cause  the  forest  resource  to  decrease »   In  view  of  this  unit*s  accessibility 
to  the  markets  of  the  East,  its  existing  industrial  organization,  and  its 
growing  population,  it  is  reasonable  to  assume  that  an  increasing  amount 
of  vjood  vri.ll  be  cut.   An  increased  cut  on  a  sound  basis  is  desirable  for 
economic  and  social  reasons  ,  but  before  it  can  be  realized  several  major 
forest  problems  must  be  solved. 

Deficiency  of  Grov/ing  Stock 

Since  the  prerequisite  for  a  larger  cut  is  a  greater  increment,  it 
will  be  necessary  to  increase  the  voliome  of  growing  stock-   Under  existing 
conditions  the  sound-tree  growing  stock  has  not  completely  utilized  the 
groT.ri_ng  space  and  the  annual  yield  of  vrood  is  less  than  the  site  poten- 
tiality-  It  is  estimated  that  there  is  an  opportunity  to  increase  the 
volume  of  growing  stock  for  the  entire  unit  by  at  least  one-half ,  with  an 
accompanying  increase  in  annual  increment.   Building  up  the  grovri_ng  stock 
v-rlll   be  a  slow  process,  attainable  only  through  the  adoption  of  better 
forest  practices  by  the  individual  land  ovmerso   These  practices  call  for 
prevention  of  forest  fires,  cutting  methods  to  insure  adequate  restocking, 
thinnings  in  dense  young  stands,  interplanting  in  forest  openings,  plant- 
ing of  abandoned  fields  and  clear-cut  areas  ivhere  they  will  not  restock 
naturally,  and  restriction  of  the  cut  to  about  three-fourths  of  the  annual 
increment  until  the  forest  approaches  full  stocking-   Their  general  accept- 
ance depends  upon  the  ability  of  forestry  agencies  to?   (1)  prove  that 
such  practices  are  financially  attractive,  and  (2)  inform  the  thousands  of 
landovrners  of  the  proper  forest  management  technio^ue. 

Methods  of  Cutting 

The  pine  species  are  the  basis  for  most  of  the  forest  industry  in 
the  unit.   Their  vrlde   distribution,  adaptability  to  manufacture,  and  uni- 
versal use  make  them  an  almost  essential  component  of  the  forest  stand. 
Nearly  70  percent  of  the  present  savf-timber  volume  and  60  percent  of  the 
cordvrood  volume  in  sound  trees  is  pine.   The  emphasis  placed  upon  its 
utilization  and  the  increasing  effectiveness  of  fire  protection  have,  how- 
ever, created  a  problem  with  far-reaching  potentialities.  Many  of  the 
stands  of  second-groxrth  pine  have  a  dense  understory  of  small  hardv/ood 
trees  and  shrubs.  IJhen  the  pines  are  removed  these  hardvfoods  occupy  the 
land,  and  may  effectively  prevent  the  establisliment  of  pine  for  many  years. 
Although  there  is  no  lack  of  pine  at  the  present  tijne  some  foresters  and 
timberland  ovmers  believe  that  hardwoods  vrlll   gradually  replace  the  pines 
unless  changes  in  cutting  methods  are  adopted. 
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More  research  is  needed  to  determine  the  best  methods  of  handling 
the  timberlands,  particularly  loblolly  pine,  in  the  Coastal  Plain  of 
North  Carolina.   Conditions  here  are  not  entirely  similar  to  conditions 
in  the  Deep  South  where  selective  cutting  has  been  found  a  satisfactory 
v/ay  of  harvesting  mature  stands  of  loblolly  pine.   In  the  Coastal  Plain 
of  North  Carolina  many  young  pine  stands  are  thinned  for  pulpvrood,  poles, 
or  small  savj"  timber,  a  practice  that  is  often  referred  to  as  selective 
cutting.   Such  thinning  is  a  desirable  intermediate  step  in  the  manage- 
ment cycle  of  the  stand.   It  is  entirely  practical  and  is  applicable  to 
large  areas  in  the  pine  types.  The  selective  cutting  method  in  which  more 
research  is  needed  deals,  however,  with  the  process  of  selectively  harvest- 
ing mature  stands  of  saw  timber  in  a  manner  that  pa.ll  insure  a  new  stand 
of  second  growth.  The  limited  amount  of  experimental  selective  cutting 
so  far  conducted  in  the  Coastal  Plain  has  not  yielded  very  favorable  re- 
sults.  To  date,  clear-cutting  with  seed  trees  has  most  satisfactorily 
restocked  the  ground  to  loblolly  pine.   It  must  be  emphasized,  however, 
that  studies  of  both  clear  and  selective  cutting  have  been  inconclusive 
and  these,  as  well  as  other  methods,  need  much  more  investigation  before 
the  problem  can  be  considered  solved. 

Utilization  of  Hardwoods 

Certain  of  the  better-quality  hardwoods  are  being  utilized  for  lum- 
ber and  veneer,  but  there  is  a  great  quantity  of  black  and  tupelo  gujn  that 
is  less  suitable  for  such  use.   In  these  species  there  are  nearly  3  million 
cords  in  cull  trees  alone ,  and  the  total  sound  volume  of  12  million  cords 
is  18  percent  of  the  cordwood  volume  in  the  unit.   Such  a  large  part  of 
the  resource  must  not  be  neglected  in  any  program  of  increased  forest  use, 
but  the  ways  and  means  of  profitable  utilization  present  a  problem.   The 
existing  mills  can  use  only  a  small  part  of  the  available  volume  so  it  will 
be  necessary  to  interest  new  industries.   As  a  suggestion,  Wilmington  is 
a  favorable  location  for  a  hardvrood  pulpmill,  from  the  standpoint  of  vrood 
supply,  transportation  of  wood  to  the  plant,  and  seaport  facilities. 

The  Portable  Sawmills 


It  has  become  almost  a  custom  to  blaine  forest  devastation  upon  the 
portable  savmiill  operator.   Unfortunately,  much  of  this  criticism  is  de- 
served and  in  certain  parts  of  the  South  the  portable  mills  have  cleared 
the  land  of  all  vrorth-Virhile  saw  timber.   In  this  unit,  as  elsev;here ,  they 
often  strip  the  land  and  leave  it  in  poor  condition  for  future  growth. 
With  no  proprietary  interest  in  forest  land  they  are  uninterested  in  cut- 
ting methods  that  Virill  assure  a  neT\r  crop  of  timber.  Engaged  largely  in 
intrastate  business,  they  supply  the  local  market  with  cheap  lumber  pro- 
duced without  the  restrictions  of  the  Wage  and  Hour  Law,  and  thus  des- 
troy the  local  markets  of  the  larger,  more  stable  operations  whose  produc- 
tion costs  are  higher  because  of  this  law.  Furthermore ,  the  portable  mills 
possess  a  flexibility  that  enables  them  to  shut  dovm  when  the  market  is 
bad,  and  to  flood  the  market  with  lumber  vihen   times  are  good,  thus  reduc- 
ing the  average  annual  income  of  the  more  permanent  operations. 
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l^at  to  do  about  the  portable  sawiiills?  For  the  present  they  serve 
a  useful  purpose  in  providing  a  market  for  the  timber  held  in  small  tracts 
by  thousands  of  ovmers^  They   also  give  employment  to  several  thousand 
workers ,  and  distribute  this  employment  throughout  every  county  of  the 
unit^   In  the  long  run,  hoxvever,  a  more  stable  form  of  savjmill  organization 
should  be  developed  -   This  is  a  difficult  task.   Some  improvement  may  be 
obtained  by  demonstrating  the  advantages  of  conservative  cutting  to  the 
small  mill  operators -.  Essentially,  however,  it  is  a  matter  of  convincing 
the  forest  land  ovmers   that  sustained-yield  forestry  vdll  pay  and  that 
lump-sum  sales  to  portable  mills  are  against  their  best  interests.   Groups 
of  individual  land  OTmers  managing  their  v;oodlands  to  produce  an  annual 
crop  of  timber  can  usually  interest  a  larger  mill  in  providing  a  market. 
The  community  and  region  viill  benefit  through  permanent  industries ,  more 
complete  processing,  more  employment  at  higher  viages,  a  definite  wood 
market,  and  a  more  stabilized  basis  for  forest  management. 

Fire  Control 

The  risk  of  fire  is  a  serious  obstacle  to  the  practice  of  forestr^^ 
and  the  destruction  caused  by  forest  fires  is  an  important  source  of  loss. 
Both  of  these  factors  are  operative  in  preventing  greater  yields  of  for- 
est crops  in  this  unit.   Increasingly  effective  protection  from  fires  is 
being  obtained  through  the  efforts  of  the  North  Carolina  Division  of 
Forestry  and  the  United  States  Forest  Service.   As  of  June  30,  1938,  eight 
private  protective  associations  and  all  the  counties  except  Nevi  Hanover 
Tfere  cooperating  in  the  fire  control  program.   The  technique  of  fire  con- 
trol is  undergoing  constant  improvement  but  inadequate  financing  precludes 
entirely  satisfactory  protection.   In  the  fiscal  year  1937-38  the  direct 
state  appropriation  for  fire  control  in  the  state  was  only  $38,000  v;hile 
the  estimated  damage  from  forest  fires  on  non-federal  lands  in  1938  vias 
$^70,000-   The  framework  for  intensive  fire  control  already  exists  over 
this  unit,  but  the  available  funds  for  each  protected  acre  approximated 
only  1.2  cents  in  1937  5  v;hereas  adequate  and  efficient  fire  protection 
costs  about  4-.6i/  cents  per  acre  per  year.   Increased  appropriations  for 
fire  control  are  badly  needed,  and  the  responsibility  for  providing  them 
rests  heavily  upon  the  State  and  Federal  Governments,  as  well  as  upon 
the  private  owner ^ 

Taxation 

The  development  of  full  forest  productivity  is  retarded  by  the 
method  of  taxing  forest  property.   In  brief,  the  general  property  tax,  as 
applied  in  this  unit,  discriminates  against  forest  oxmers  at  the  two  cru- 
cial points  in  the  development  of  the  stand;  i^e.  ,  v/hen  the  newly  cut- 
over  land  has  no  immediate  prospect  of  revenue  and  vihen   the  young  stand 
is  approaching  sav/-timber  size.   Over-assessment  in  the  first  case  causes 
some  land-ovmers  to  give  up  the  idea  of  growing  timber  as  a  profitable 
business  and  reassessment  at  a  sharply  increased  value  in  the  second  case 
nay  cause  ovmers  to  dispose  of  their  timber  prematurely. 


l/North  Carolina  Department  of  Conservation  and  Development,  7th 
Bien.  Rept. ,  June  30,  1938 » 
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Defective  administration  of  the  general  property  tax  causes  vri-de 
variation  in  the  assessment  of  similar  land  classes,  and  leads  to  confusion 
and  discouragement  among  land  owners.   For  instance,  in  Cumberland  County 
in  1937  the  average  assessed  value  of  cut-over  land  in  one  township  was 
$2.97  ViThile  cut-over  land  in  another  tovmship  was  assessed  at  $10.10.   Ir- 
regularities such  as  this  coupled  with  unpredictable  assessment  policies 
are  distinctly  unfavorable  to  sustained-yield  management  for  forest  proper- 
ties. 

Full  discussion  of  the  tax  problem  is  outside  the  scope  of  this  re- 
port.  Nelson-/  after  making  a  study  of  taxation  of  forest  property  in 
North  Carolina,  suggests  that  improvement  of  assessment  administration 
holds  promise  of  greatest  and  most  immediate  benefit;  secured  through  the 
employment  of  expert  full-time  assessors,  acting  under  state  supervision. 


2/Nelson,  R.  W- ,  Taxation  of  Forest  Property  in  North  Carolina, 
Forest  Taxation  Inquiry,  U.  S.  Forest  Service. 
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SUMMARY 

Since  early  colonial  days  the  forest  resource  has  been  an  important 
factor  in  the  economic  life  of  this  region.  More  than  2  centuries  of  un- 
restricted use  have  caused  many  changes  in  the  forest  growing  stock  but 
the  present-day  forest  is  nevertheless  an  important  source  of  raw  material 
for  domestic  and  industrial  use„   Agriculture  is  now  the  dominant  industry, 
but  forests  occupy  two-thirds  of  all  the  land- 

The  forest  is  distributed  throughout  the  unit  but  there  is  a  higher 
proportion  of  wooded  land  in  the  Tidev/ater  counties.   Pine  types  occupy 
three-fourths  of  the  forest  area,  with  loblolly  pine  the  most  abundant 
species  0   Nearly  ninety  percent  of  the  forest  is  second  grovfth,  with  most 
of  the  stands  less  than  75  years  old.   About  half  of  the  stand  is  saw- 
timber  size,  A-7  percent  is  under  sawlog  size,  and  2  percent  is  clear-cut. 
The  total  saw-timber  volume  is  12.3  billion  board  feet;  two-thirds  pine 
and  one-third  hardvroods -   There  are  66,?  million  standard  cords  of  wood 
T/ith  bark  or  A--5  billion  cubic  feet  of  wood  only.   Increment  amounted  to 
689  million  board  feet,  2.$  million  cords,  or  I69  million  cubic  feet. 

At  least  /^6z^  savmills  operated  in  1937 .  A-24  of  which  had  a  capacity 
of  less  than  10,000  board  feet  per  day-   Veneer  for  furniture  and  package 
stock  was  produced  by  20  plants  and  ranked  after  lumber  in  commercial 
importance.   About  1,4-  million  cords  of  fuelvrood  were  used  in  1937;  chiefly 
on  farms.   These,  and  other  forest  activities,  provided  3  2  million  man- 
days  of  employment  which  returned  a  cash  income  to  at  least  10.000  vrorkers. 
The  commodity  drain  amounted  to  about  596  million  board  feet  of  saw  timber 
or  14.5  million  cubic  feet  of  all  sound  materials   Increment  v/as  greater 
than  drain,  so  that  the  forest  grooving  stock  increased  by  93  million  board 
feet,  or  23  million  cubic  feet. 

The  relation  of  increment  to  forest  depletion  is  reasonably  satis- 
factory.  There  is  a  large  and  active  forest  industry  and,  broadly  speak- 
ing, the  timber  resource  is  increasing  faster  than  it  is  being  used. 
Nearly  half  of  the  forest  is  young  second  gropjt-h  that  will  increase  the 
supply  of  savr   timber  at  a  very  rapid  rate  during  the  next  decade.   This 
development  of  small  trees  into  sav/-timber  sizes  will,  however,  further 
reduce  the  quality  of  the  board-foot  volume,  making  it  necessary  to  im- 
port high-quality  timber  requirements  from  other  regions.   Unless  radical 
change  occurs  in  the  agricultural  situation  more  than  half  of  the  land 
will  continue  to  be  used  for  timber  production.   Full  use  of  this  forest 
land  will  require  education  of  land  ovmers ,  research  in  timber  management, 
promotion  of  specific  industries,  more  intensive  fire  control,  and  re- 
vision of  the  tax  structure.   As  the  effects  of  these  measures  become 
apparent  in  greater  yields  of  wood  a  gradual  expansion  of  forest  industry 
T;ill  be  justified. 
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GLOSSARY 

General 

Forest  survey  unit^  —  The  term  "forest  survey  unit"  denotes  an  area  of  L, 
to  10  million  acres  in  v/hich  topographic,  forest,  economic,  and 
industrial  conditions  are  reasonably  homogeneous. 

Land-use  Classes 

Productive  forest  area-  —  Forest  land  having  qualities  essential  for  the 
grorrth  of  commercial  timber o 

Non-productive  forest  area.  —-   Forest  land  lacking  qualities  essential  for 
the  grov/th  of  commercial  timber. 

Cropland,  old  and  nevj.  —  Land  used  for  production  of  farm  or  orchard 

crops  or  evidently  so  used  during  the  last  5  years.   This  includes 
nevj-  cropland,  i.e.,  land  converted  from  forest  to  cropland  within 
5  years  prior  to  survey. 

Pasture.  —  Cleared  or  open  land  under  fence  used  primarily  for  grazing. 

Abandoned  cropland.  —  Land  once  cultivated  but  shovdng  distinct  evidence 
of  having  been  abandoned  for  agricultural  crop  production.   Re- 
stocking to  timber  has  not  yet  occurred. 

Other  non-forest-  —  Areas  included  v;ithin  the  corporate  limits  and  sur- 
burban  or  industrial  sections  of  cities  and  communities;  power, 
rail,  and  highv/ay  rights-of-viay;  marsh;  and  non-meandered  ;vater;7ays. 

Forest  T:^es 

Loblolly  pine-hardv;oods.  —  Stands  in  which  pines  make  up  25  percent  or 
more  of  the  dominant  and  codorainant  stems  vdth  loblolly  pine  pre- 
dominating - 

Pond  pine-hardwoods.  —  Stands  in  v;hich  pines  make  up  25  percent  or  more 
of  the  dominant  and  co dominant  stems  with  pond  pine  predominating. 

Longleaf  pine .  —  Stands  in  which  pines  made  up  25  percent  or  more  of  the 
dominant  and  co dominant  stems  with  longleaf  pine  predominating. 

Upland  hardv:oods .  —  Stands  in  which  mixed  oaks  and  other  hardwoods  make 
up  75  percent  or  more  of  the  dominant  and  co  dominant  stems, 
usually  found  on  the  rolling  upland  sites. 

Bottomland  hardv/oods.  —  Stands  in  XThich  hardvroods  make  up  75  percent  or 
more  of  the  dominant  and  co dominant  stems,  usually  found  in  river 
bottoms. 
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Diameters 

D.b.h.  (diameter  at  breast  hei)?ht).  —  Diameter,  outside  of  bark,  measured 
at  A-2  feet  from  the  ground. 

Diameter  class-.  —  All  trees  v/ere  recorded  in  2-inch  diameter  classes,  in- 
cluding diameters  1.0  inch  below  and  0-9  above  the  stated  midpoint, 
e.g.,  trees  7-0  to  8.9  inches  d.b.h.  are  placed  in  the  8-inch  class. 

Tree  Classification 

Sound  sawlog-size  tree.  —  A  pine,  cypress,  or  cedar  tree  at  least  9-0 

inches  d.b.h.,  or  a  hardvrood  tree  at  least  13-0  inches  d.b.h.,  with 
not  less  than  one  sound  butt  log  12  feet  long,  or  v;ith  50  percent 
of  the  gross  volume  of  the  tree  in  sound  savftimber. 

Sound  under  sav;log-size  tree.  —  Any  tree  over  1.0  inch  d.b.h.  and  less 
than  sawlog-size  ,  at  least  75  percent  sound  viith   a  reasonably 
straight  stem. 

Gull  tree.  —  Any  tree  that  fails  to  qualify''  as  a  sound  sav;log  or  under- 
savvlog-size  tree  because  of  form,  limbiness,  rot,  or  other  defect. 

Pole  or  pile  tree.  —  A  pine  tree  that  vj-ill  produce  a  pole  or  pile  conform- 
ing to  pole  specifications  of  the  American  Standards  Association. 

Forest  Conditions 

Sav/log  Size 

Old  grovfth,  uncut.  —  Stands  composed  of  trees  having  the  characteristics 
of  the  original  mature  timber  of  the  region  and  containing  at  least 
1,000  board  feet  per  acre  of  merchantable  species  in  hardvrood  types, 
and  600  board  feet  per  acre  in  pine  types,  vri. th  less  than  10  percent 
of  the  volume  cut« 

Old  grovrth ,  partly  cut.  —  Old-grovrbh  stands  from  vrhich  10  percent  or  more 
of  the  volume  has  been  cut,  leaving  a  minimum  of  1.000  board  feet 
per  acre  in  the  hardwood  types,  or  600  board  feet  per  acre  in  the 
pine  types. 

Second  grovfth,  uncut.  —  Stands  of  second  grovrt-h  having  at  least  600  board 
feet  per  acre  in  trees  of  sav/log-size  ,  and  v/ith  less  than  10  per- 
cent of  the  savflog-size  trees  removed. 

Second  grorrbh,  partly  cut.  —  Stands  of  second  growth  from  v;hich  10  per- 
cent or  more  of  the  sawlog-size  trees  have  been  removed  but  vrlth 
the  remaining  stand  containing  600  or  more  board  feet  per  acre. 
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Under  Savj'log  Size 

Second  grovjth.  —  Young  second-groxrth  stands  in  ivhich  the  volume  of  timber 
in  trees  of  sawlog  size  is  less  than  600  board  feet  per  acre  and 
the  remainder  of  the  trees  are  beloiv  sawlog  size. 

Reproduction.  —  Stands  too  young  to  classify  as  second  groivth,  having  at 
least  80  well-distributed  seedlings  per  acre. 

Clear-cut.  —  Cut-over  areas  having  insufficient  young  groT>rbh  to  qualify 
either  as  second  grovrt-h  or  reproduction. 

Volume  Estimates 

Board-foot  volume-  —  Only  the  sav;-timber  portion  of  sav/log-size  trees  are 
included  in  this  estimate-   Top  diameters  vary  v;ith  the  limits  of 
usable  material-   Deductions  are  made  for  woods  cull  and  for  loss 
in  sav^ing  at  the  mill- 

Cordv;ood  volume.  —  This  volume  (including  bark)  is  derived  from  the  fol- 
lowing sources t 

1,  The  sawlog  portion  of  sawlog-size  trees. 

2.  The  portion  of  saw-timber  trees  not  usable  as  sawlogs  but  ac- 
ceptable as  cordwood-   This  includes  the  upper  stems  of  pine 
and  cedar  and,  unless  otherwise  noted,  the  upper  stems  and 
limbs  of  hardv/oods  and  cypress.   The  minimum  diameter  limit  is 
I+'O   inches  outside  bark. 

3'   The  full  stem  of  sound  under-savflog-size  trees,  at  least  $.0 
inches  d.b-h. ,  to  a  variable  top  diameter  not  less  than  A-O 
inches  outside  bark- 

U<.      The  estimated  sound  material  in  cull  trees. 

Deductions  for  cull  include  only  the  volume  in  defects  which  cause 
the  material  to  be  unsuited  for  cordwood.   Sweep  and  slight  crook 
are  not  regarded  as  defects. 

Standard  cord.  —  A  stacked  pile  of  round  or  split  xrood   bolts  measuring 
W    X  A'   X  8'  and  estimated  to  contain  90  cubic  feet  of  wood  and 
bark  in  the  pine,  cedar,  and  cypress  species,  and  SO  cubic  feet  of 
v/ood  and  bark  in  the  hardwood  species. 

Cubic-foot  volume-  —  This  volume  is  derived  from  the  same  sources  as  the 
cordwood  volume  except  that  bark  is  not  included. 

Increment 

Growing  stock-  —  The  sum  of  the  volumes  of  all  sound  trees  5-0  inches 
d,b-h.  and  larger;  dead  and  cull  trees  and  tops  of  hardviood  and 
cypress  not  included- 
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Board  foot  increment.  —  Includes  the  net  grovrt-h  on  the  savf-timber  portion 
of  sawlog-size  trees,  plus  the  volume  in  sound  trees  reaching  saw- 
log-size- 

Cordwood  increment.  —  Includes  the  net  grov/th  on  the  sound  stemwood  of 
pines  and  cedar  5^0  inches  d.b.h.  and  over,  on  under  sawlog-size 
hardwoods  and  cypress,  and  on  the  sav;log  portion  of  sav;log-size 
hardvroods  and  cypress. 

Cubic  foot  increment.  —  Omits  bark  volumes,  othen^ri-se  material  is  iden- 
tical to  cordv/ood. 

Mortality 

Mortality.  —  The  volume  lost  from  the  grovdng  stock  of  the  forest  through 
the  death  of  individual  trees.   Natural  causes  of  mortality  in- 
clude tree  competition,  old  age,  disease,  insects,  drought,  and 
vfind.  Fire  is  the  major  man-caused  source  of  mortality. 
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PREFACE 

Through  the  McSweeny-McNary  Act  of  1928,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  was  organized  by  the 
For-est  Service  to  carry  out  the  pro^risions  of  the  Act,  and  each  of  the  12 
Regional  Experiment  Stations  was  made  responsible  for  the  work  in  its  terri- 
tory.  In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity  of 
the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  di^rided  into  5  major  phases? 

1-  Invento ry ^  Determination  of  the  extent,  location,  and  condition 
of  forest  lands,  and  the  quantity,  species,  and  quality  of  the 
timber  on  these  lands. 

2-  Growth c   Determination  nf  the  current  rate  of  timber  growth. 

3c  Drain.  Determination  of  the  amount  of  industrial  and  domestic 
wood  use ,  and  the  total  loss  resulting  from  fire,  insects,  dis- 
ease, suppression,  and  other  causes. 

U'     Requirements.   Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers. 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management. 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Northern  Coastal  Plain  of  North  Carolina, 
one  of  the  L,   units  into  which  the  State  was  divided.  A  similar  release 
has  been  published  for  the  Southern  Coastal  Plain  Unit  and  releases  for 
the  Piedmont  and  Mountain  Regions  will  be  published  during  this  calendar 
year. 

Information  on  the  physical  forest  resources  was  obtained  by  a  field 
survey  made  in  the  summer. and  fall  of  1937«  A  total  of  8,131  sample  plots 
was  established  at  intervals  of  one-eighth  of  a  mile  on  compass  lines  10 
miles  apart,  extending  across  the  unit  in  a  northeast  direction.  The  sta- 
tistical sample  obtained  from  these  plot  records  forms  the  basis  for  all 
area  and  volume  estimates  in  this  report,  except  v;here  other  sources  are 
directly  credited-   Ov/ing  to  the  method  of  sampling,  small  tabular  items 
have  the  greater  probability  of  error  and  should  be  considered  as  indicat- 
ing relative  magnitude  rather  than  actual  \ralues  ■ 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
puT'poses  wer^  obtained  by  canvassing  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic  consumers » 
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FOREST  RESOURCES  OF  THE  NORTHERN  CC^ASTAL  PLAIN 
OF  NORTH  CAROLINA 


DESCRIPTION  OF  THE  UNIT 

This  report  describes  the  forest  resources  of  the  northern  part  of 
the  Coastal  Plain  of  North  Carolina.  The  area,  designated  by  the  Forest 
Survey  as  North  Carolina  Unit  2,  includes  23  counties  containing  6,6$7,300 
acres.   It  occupies  21  percent  of  the  total  area  of  the  State,  contains  22 
percent  of  the  forest  land,  and  has  17  percentl/  of  the  State's  population. 

Agriculture  and  timber  production  are  the  two  most  important  activi- 
ties. About  half  of  the  land  is  in  farms,  but  forest  land,  including  that 
on  farms,  occupies  6l  percent  of  the  unit  area.  Manufacturing  is  relative- 
ly unimportant;  the  value  of  products  manufactured  in  1935  was  less  than  3 
percent  of  the  value  of  all  products  manufactured  in  the  State. 2/  Most  of 
the  people  employed  in  manufacturing  xvere  engaged  in  the  textile  and  vrood- 
using  industries, 

•  Physical  Conditions 

The  land  surface  rises  gradually  from  sea  level  on  the  coast  to  ele- 
vations of  300  to  375  feet  on  the  v/estern  boundary.  The  eastern  portion  of 
the  unit  is  practically  level  and  is  characterized  by  extensive  swamps, 
shallow  lakes,  sluggish  rivers,  and  an  extremely  broken  shore-line  along 
Albemarle  and  Pamlico  Sounds.   Drainage  is  poor,  most  of  the  run-off  going 
into  the  Sounds  by  means  of  deep  sluggish  streams.   The  better-drained  soils 
produce  good  crops  but  a  large  proportion  of  the  soil  is  swamp  or  muck  that 
is  either  too  vret  or  too  poor  for  agriculture.   Originally  heavily  forested, 
much  of  the  land  is  norr   stocked  vdth  second-grovjth  timber.   This  low- lyings 
flat  country  has  long  been  called  the  Tidewater  of  North  Carolina  (fig.  1). 

The  remainder  of  the  unit  is  referred  to  in  this  report  as  the  V/est- 
ern  Coastal  Plain  although  it  includes  a  small  part  of  the  Piedmont.   It 
differs  physically  from  the  Tidev/ater  in  that  it  is  higher  in  elevation 
with  a  gently  rolling  topography,  is  generally  vrell  drained  by  the  Chov/an, 
Roanoke,  Tar,  and  Neuse  Rivers,  and  has  soils  of  good  quality  for  agricul- 
tural crops.   These  favorable  natural  features,  combined  vdth  a  mild  climate, 
result  in  an  intensive  agriculture,  centered  upon  the  production  of  tobacco 
and  cotton.   There  is  a  high  percentage  of  forest  land,  much  of  which  occurs 
as  part  of  farm  properties. 


l/u,  S,  Dept,  Com,,  Bur.  of  the  Census,  1930. 

2/u.  S,  Dept,  Com.,  Consumer  Market  Data  Handbook,  1939' 
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FIGURE    I-  PHYSICAL    DIVISIONS  OF   NORTH    CAROLINA    UNIT   NO.  t 


Economic  Conditions 

In  1930  the  population  v/as  533j500,  or  17  percent  of  the  total  in 
the  State,  Sixty  percent  of  the  people  lived  on  farms,  22  percent  lived 
in  small  towns  or  rural  communities,  and  only  18  percent  lived  in  tovms  of 
more  than  2,500  inhabitants.  New  Bern,  Elizabeth  City,  Wilson,  and  Rocky 
Mount  are  the  only  cities  with  a  population  of  more  than  10,000.  The  Tide- 
vra,ter  contained  only  3J+   persons  per  square  mile  compared  to  75  per  square 
mile  in  the  Western  Coastal  Plain.  Population  grovrbh  has  been  most  rapid 
in  the  Western  Coastal  Plain  where,  since  1900,  there  has  been  an  increase 
of  68  percent  compared  to  an  increase  of  only  22  percent  in  the  Tidewater 
counties.  2/ 

The  available  data  indicate  that  there  were  about  157*000  individ- 
uals employed  in  the  unit  in  1935 '-^  About  80  percent  of  these  were  en- 
gaged in  agriculture,  9  percent  in  manufacturing,  6  percent  in  retail  sales, 
2  percent  in  v/holesaling,  and  3  percent  in  miscellaneous  businesses,  in- 
cluding the  service  industries.  Among  the  14.,000  employees  reported  en- 
gaged in  manufacturing  vrere  about  8,000  in  the  textile  industry  and  about 


l/u.  S.  Dept.  Com.,  Bur.  of  the  Census,  1930. 

A/U.  S.  Dept.  Com.,  Consumer  Market  Data  Handbook,  1939. 
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5,000  in  the  wood-using  industries.  It  is  known,  however,  that  many  more 
people  were  employed  in  the  vfood-using  industries,  at  least  part-time,  as 
many  of  the  farmers  supplement  their  income  by  vroods-work,  and  many  small 
sawmills  fail  to  report  the  number  of  their  employees.  Additional  oppor- 
tunities for  work  are  needed,  12,000  persons  reporting  as  unemployed  at  the 
time  of  the  Census  of  Total  and  Partial  Unemployment  in  November,  193?. 

Agriculture  is  easily  the  leading  industry  in  the  unit.   In  1936  the 
53,000  farms  produced  crops  valued  at  63  million  dollars.   Tobacco  and 
cotton  are  the  two  important  cash  crops  in  the  western  counties,  with  corn 
the  most  valuable  feed  crop.   Irish  potatoes  and  peanuts  are  substantial 
cash  crops  in  certain  localities;  both  Pamlico  and  Beaufort  Counties  pro- 
duced about  one  million  dollars  worth  of  potatoes,  while  Bertie  and  Halifax 
Counties  each  produced  peanuts  valued  at  1^  million  dollars.  These  5  crops 
made  up  88  percent  of  the  value  of  all  crops  harvested  in  1936.   In  the 
Western  Coastal  Plain  tenants  operate  70  percent  of  the  farms  but  in  the 
Tidev;ater  they  operate  only  L,U   percent.-^  Because  of  the  higher  ratio  of 
ovmership  in  the  Tidewater  counties,  there  is  a  better  opportunity  for  de- 
veloping improved  agricultural  and  forest  practices  on  farmland. 

Also ,  a  large  part  of  the  non-farm  population  obtains  its  income  by 
financing  and  supplying  the  farm  population  and  marketing  the  harvested 
crops.  This  agricultural  economy  is  based  upon  3 "5  million  acres  of  land 
in  farms,  or  52  percent  of  the  unit  area.^ 

Manufacturing  has  not  developed  as  intensively  here  as  in  other  parts 
of  North  Carolina.  Only  6  percent  of  the  people  engaged  in  manufacturing 
in  the  State  in  1935  were  employed  in  this  unit  and  they  received  only  U 
percent  of  the  manufacturing  payroll  of  the  State, 6/  Value  added  by  manu- 
facturing amounted  to  only  12  million  dollars  compared  to  the  State  total 
of  378  million. 2/  Forest  industrial  plants  are  most  numerous,  and  are  dis- 
tributed throughout  every  county.  Small  plants  manufacturing  food  products 
are  next  in  numerical  importance,  but  the  2^.  textile  factories  employ  the 
most  people  and  add  most  to  initial  values. 

The  transportation  system  is  well  developed  in  the  Western  Coastal 
Plain.   The  main  line  of  the  Atlantic  Coast  Line  Railroad  crosses  the  west- 
ern tier  of  counties  and  the  main  line  of  the  Norfolk  and  Southern  passes 
through  Pitt,  Wilson,  and  Nash  Counties.   Branch  railroads  of  the  Atlantic 
Coast  Line,  Seaboard  Air  Line,  and  the  Carolina  Southern  adequately  supple- 
ment the  main  lines.  Highways  are  generally  paved  and  well  distributed. 

In  the  Tidewater  counties  the  transportation  facilities  are  less 
satisfactory.  The  only  through  railroad  is  the  Norfolk  and  Southern  irtdiich 
operates  between  Norfolk,  Virginia  and  Charlotte,  North  Carolina.  A  few 
branch  lines  are  available  but  their  distribution  is  poor.   The  system  of 
highways  connects  the  towns  but  it  leaves  large  rural  areas  without  con- 
venient all-season  access  to  paved  roads.  Although  deficient  in  railroads 


i/u.  S.  Dept.  Com.,  Census  of  Agr. ,  1935. 

6/u.  S.  Dept.  Com.,  Consumer  Market  Data  Handbook,  1939- 

2/u.  S.  Dept.  Com.,  Industrial  Market  Data  Handbook,  1939. 
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and  highxvays  the  Tidewater  has  several  navigable  v;atervfays ,  notably  the 
Intracoastal  Canal  and  the  lovrer  reaches  of  the  Chowan,  Pamlico,  and  Neuse 
Rivers.   Numerous  smaller  streams  are  navigable  for  shallov;-draft  vessels 
and  Morehead  City  is  a  port  for  ocean-going  vessels. 

The  assessed  value  of  all  real  and  personal  property  in  this  unit 
in  1937  was  290  million  dollars,  or  12  percent  of  the  State  total. S/  For- 
est land  and  timber  accounted  for  10  percent  of  the  value  of  all  property 
in  Beaufort,  Currituck,  Hertford,  Pasquotank,  Pitt,  and  Washington  Counties 
in  1937 'S/  Although  the  proportionate  value  of  forest  property  varied 
v;"idely  between  counties,  it  did  not  exceed  21  percent  in  any  of  the  6 
counties  mentioned,  and  it  is  believed  that  10  percent  represents  a  close 
approximation  to  the  ratio  of  forest  property  to  all  property  in  the  unit. 

For  taxation  purposes  forest  land  is  generally  classified  by  tax 
assessors  into  U   groups:  v/aste  land,  cutover  land,  woodland,  and  timber- 
land.  Little  uniformity  exists  betv/een  counties  in  the  definition  of 
these  land  classes,  and  in  many  counties  one  or  more  of  the  classifications 
may  be  omitted.   Assessments,  tax  rates,  and  taxes  per  acre  may  vary  great- 
ly betvreen  counties,  or  even  betvreen  townships  of  the  same  county.   Data 
gathered  in  1937  in  the  6  counties  mentioned  above  indicate  that  v/aste  land 
was  assessed  at  $3»21  to  $6o99  per  acre,  cutover  land  at  $8-87  to  $10. 60, 
woodland  at  $7»9A  to  $9 -'84,  and  timberland  at  $6,93  to  $18,-21  per  acre. 
The  county-vri.de  tax  rate,  exclusive  of  special  school  or  road  district 
levies,  ranged  from  90  cents  to  $1-80  per  $100  of  assessed  valuation. 
Taxes  per  acre  ranged  from  L,.\   cents  on  waste  land  in  Beaufort  County  to 
17^3  cents  on  timberland  in  Hertford  County, 

Public  ovmership  of  forest  land  is  limited  to  87,000  acres  in  the 
Croatan  National  Forest  in  Carteret  and  Craven  Counties,  23,000  acres  in 
the  Mattamuskeet  and  Sv/anquarter  wildlife  refuges,  about  2,000  acres  ovmed 
by  the  State  Board  of  Education,  and  less  than  2,000  acres  in  the  Fort 
Macon  and  Cape  Hatteras  State  Parks,  About  1,777 >000  acres  of  the  forest 
land  in  private  ownership  is  distributed  among  the  53  5000  farms.   Commer- 
cial holdings  actively  operated  for  timber  production  amount  to  at  least 
-468,000  acres.   The  remainder,  about  1,686,000  acres,  is  ovmed  largely  by 
railroads,  insurance  companies,  heirs  of  dissolved  lumber  companies,  banks, 
and  interests  promoting  drainage  projects.   They  generally  lease  the  timber 
cutting  rights  to  local  operators. 10/ 

Land~use  involves  a  complex  mingling  of  agricultural  and  forest  land. 
A  timber  type  map  of  36  square  miles  in  Pitt  County  illustrates  the  typical 
distribution  of  forest  and  crop  land  throughout  much  of  the  unit  (fig.  2). 
Forest  land  is  obviously  preponderant.   It  occurs  in  small  patches  through- 
out the  agricultural  land  as  vrell  as  in  extensive  unbroken  tracts.   Open 


8/n.  C.  Ind.  Dir.  and  Ref.  Book,  Dept,  of  Cons,  and  Dev. ,  Raleigh,  N.C, 
2/Taxation  of  Forest  Property  in  North  Carolina,  R.  W.  Nelson,  Forest 

Taxation  Inquiry,  U.  S.  Forest  Service. 

lO/Piv.  State  and  Private  Forestry,  Reg.  8,  U.  S,  Forest  Service, 

Atlanta,  Georgia. 
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land  parallels  the  roadv;ays  but  nearly  every  field  is  bordered  on  at  least 
one  side  by  woodland.   Stream  margins  are  generally  forested.  Paved  high- 
v/ays  and  improved  secondary  roads  facilitate  intensive  land  use  as  they 
provide  convenient  access  to  nearly  every  area,  whether  forested  or  agri- 
cultural -  Dwellings  are  likely  to  be  concentrated  on  the  open  land,  v^here 
small  farms  provide  the  major  share  of  the  income,  but  forested  land,  v/ith 
its  capacity  to  produce  rav;  material  and  provide  vrork,  is  literally  at  the 
back  door  of  every  rural  home.   This  close  relation  betvreen  agriculture  and 
timber  production  means  that  nearly  every  farmer,  both  tenant  and  ov/ner, 
has  some  influence  upon  the  management  of  forest  land. 

A  summary  of  the  land-use  situation  at  the  end  of  1937 >  as  deter- 
mined by  the  Forest  Survey,  is  presented  in  table  1.   Forest  land  comprises 
three-fifths  of  all  the  land  in  the  unit  and  occupies  nearly  tvjice  as  much 
area  as  cropland  and  open  pasture  combined.   In  the  Tidev;ater  counties  tv7o- 
thirds  of  the  land  is  forested,  compared  vdth  about  half  in  the  Ifestern 
Coastal  Plain.   The  total  area  of  forest  land  vdll  fluctuate  with  the  agri- 
cultural booms  and  depressions  and  also  with  the  slow  rotation  typified  by 
land  clearing  for  new  cropland,  abandonment  after  several  years  of  inten- 
sive cultivation,  and  the  re-establishment  of  forest  cover.   Because  of  the 
low,  swampy  topography  of  a  large  part  of  this  unit  timber  production  is 
the  most  feasible  land  use. 


Table  1,  -  Total  area  classified  according  to  land  use,  1937 


Land  use 


Area 


Proportion  of  total  area 


Forest 


Acres 
^,0^5,500 


Percent 
60o8 


Nonforest: 

Agriculture : 
Old  cropland 
NeviT  cropland 
Pasture 

Total  agriculture 

Abandoned  cropland 
Other  nonforest 

Total  nonforest 
Total  area 


2,073,900 
29,500 
52,A00 

2,155,800 

37,600 
U8>^00 

2,611,800 


31.1 
O.A 
0o8 

32o3 

0.6 

6.3 

39.2 


6,657,300 


100.0 
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DESCRIPTION  OF  THE  FOREST  RESOURCE 

The  forest  occurs  on  A.^045.500  acres,  or  6l  percent  of  the  unit  area. 
It  consists  of  trees  of  all  sizes  and  ages,  but  is  typically  composed  of 
medium-sized  second-groivth  timber.  Many  species  make  up  the  forest  stand, 
including  four  pines,  white  and  red  cedar,  cypress,  and  a  great  variety  of 
hardwoods. 

Species 

Loblolly  pine  is  the  most  prevalent  single  species,  making  up  about 
half  of  the  sound-tree  cubic-foot  volume  in  the  forest  (table  2).   It  is 
found  associated  with  all  species  and  on  all  but  the  wettest  sites.   Black 
and  tupelo  gums  are  the  next  most  abundant  species-group.   They  are  vri.dely 
distributed,  but  Gates,  Hertford,  Bertie,  Martin,  Washington,  and  Tyrrell 
Counties  contain  most  of  the  larger  trees.   Red  gum  is  found  all  over  the 
unit  although  less  commonly  in  Dare  and  Hyde  Counties.   Pond  pine  is  the 
characteristic  species  in  these  counties.   It  also  occurs  in  relatively 
pure  stands  in  parts  of  Tyrrell,  Chovran,  Beaufort,  Pamlico,  Craven,  and 
Carteret  Counties.   The  best  stands  of  cypress  are  in  Tyrrell  County,  along 
the  lower  reaches  of  the  Roanoke  River,  and  in  the  bottomlands  at  the  con- 
fluence of  the  Meherrin  and  Chowan  Rivers.   In  general,  large  white  oaks 
are  most  common  on  the  watershed  of  the  Roanoke  River  and  the  headv/aters 
of  the  Tar  River.  The  greatest  concentration  of  large  red  oaks  and  ash  is 
in  Martin  and  Bertie  Counties  in  the  bottomlands  of  the  Roanoke  River. 
Commercial  stands  of  white  cedar  are  found  chiefly  in  Tyrrell  County  and  the 
Dismal  Swamp. 

Forest  Types 

Certain  groupings  of  species  are  so  characteristic  and  wide-spread 
that  they  serve  as  a  basis  for  classifying  the  forest  into  forest  types. 
Eleven  types  were  recognized  in  the  field  survey  but  in  this  report  they 
have  been  combined  into  U   broad  types;  loblolly  pine-hardvroods ,  pond  pine- 
hardvroods,  upland  hardvroods,  and  bottom-land  hardvroods. 

The  loblolly  pine-hardv/oods  type  is  the  most  extensive  and  most  im- 
portant commercially,  occupying  Ul   percent  of  all  the  forest  land  and  sup- 
plying fully  three-fourths  of  the  annual  lumber  cut.   Almost  half  of  the 
area  in  this  type  supports  nearly  pure  stands  of  loblolly  pine,  the  other 
half  supports  loblolly  pine  in  mixture  with  hardwoods,  v;ith  an  occasional 
small  area  of  longleaf  or  shortleaf  pine.   The  loblolly  pine-hardv/ood  stands 
commonly  occur  along  the  streams  in  conjunction  with  the  bottom-land  hard- 
vroods (fig.  2).   Seventy-eight  percent  of  the  t^^De  volume  is  loblolly  pine, 
9  percent,  is  red,  black,  and  tupelo  gum,  and  5  percent  is  oak.   The  xvide 
distribution  of  this  type  is  indicated  in  figure  3?  v/hich  shovj-s  the  general 
location  of  the  main  forest  types,  but  no  distinction  is  made  betvreen  forest 
and  the  included  agricultural  land. 

The  pond  pine -hardwoods  type,  occupying  22  percent  of  the  forest  area, 
presents  one  of  the  major  forest  problems  in  the  unit.   It  occurs  as  thinly- 
stocked  stands  in  the  s¥iamps  and  pocosins  throughout  the  Tidev/ater  and  is 
the  dominant  type  over  most  of  Dare,  Hyde,  and  Tyrrell  Counties.   In  these 
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counties  particularly,  repeated  fires  liave  destroyed  much  of  the  timber 
and  in  many  cases  have  burned  the  peat  soils  for  a  depth  of  several  feet, 
v/ith  the  result  that  large  areas  of  open  land  support  only  a  dense  cover 
of  brush  and  an  occasional  snag  or  half -dead  pond  pine.   Locally  these 
are  called  "lights"  or  "open  ground"  and  some  are  of  such  long  standing 
that  the  oldest  resident  cannot  remember  when  they  vrere  timbered.   It  is 
questionable  rrhether  any  expense  should  be  incurred  in  developing  a  for- 
est cover  upon  these  lands  as  the  site  is  generally  too  poor  to  produce 
good-quality  commercial  timber.   Sa?;log-size  pond  pine  is  not  much  in 
demand  because  of  its  poor  quality,  low  volume  per  acre,  and  inaccessible 
location. 

Table  2,  -  Species  composition  of  the  forest  types,  1937'^"' 


Species 


Loblolly 
pine- 
hardwoods 


Pond 
pine- 
hardwoods 


Upland 
hardvroods 


Bottom-land  hardwoods 


Mixed 
hardwoods 


Cypress- 
vfhite   oedar 


All 
types 


-  -  -  - 

-  -  -  Percent  -  -  - 

-  -  -  - 

Loblolly  pine 

78,2 

8,3 

13-8 

6.6 

6,U 

49.8 

Pond  pine 

Oo9 

85.6 

— 

0,2 

loO 

6,0 

Longleaf  pine 

lo2 

0,8 

o,u 

— 

— 

0.8 

Shortleaf  pine 

2.0 

0,2 

l.U 

0-1 

0,5 

1.3 

IiThite   cedar 

0,2 

0,8 

— 

0,-6 

29.0 

2.4 

CjTpress 

0  =  3 

o.u 

0,2 

4.7 

27.2 

3.3 

Red  gum 

5.5 

0.3 

16.8 

18.8 

2.0 

8.4 

Black  gums"''~'>" 

3.2 

1.9 

5.2 

38.3 

23.3 

13.1 

Yellov:  poplar 

0,8 

Negl. 

U'U 

2,5 

0.3 

1.2 

Red  oaks 

2.1 

0,1 

12. ^ 

3.5 

0.2 

2.5 

V/hite  oaks 

2.8 

0.1 

21. ^ 

3.4 

0.9 

3.1 

Ash 

0.1 

— 

0.^ 

3.6 

1.6 

1.0 

Holly,    dogwood, 

persimmon 

o.u 

— 

2.6 

1.0 

0.2 

0.5 

Scrub  hardv/oods 

O.U 

0.7 

3.1 

1.3 

1.0 

0.8 

Other  hardv/oods 

1.9 

0.8 

17.9 

15.4 

6.4 

5.8 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

•'•'Based  on  cubic-foot  volume  (o.b.)  of  trees  5.0  inches  d.b.h.  and 
larger. 

"'■"""Includes  black  and  tupelo  gums  throughout  the  report. 


The  upland  hardwood  type  exists  in  such  small  scattered  tracts  that 
it  is  not  feasible  in  figure  2  to  delineate  its  area.  Only  157)200  acres, 
or  4  percent  of  the  forest  land,  support  this  forest  type.  Most  of  it  is 
located  in  Beaufort,  Bertie,  Halifax,  Nash,  and  Northampton  Counties,  The 
upland  hardv/Qod  stands  are  usually  contiguous  with  the  loblolly  pine-hard- 
wood stands,  differing  only  in  having  a  smaller  proportion  of  pine.  V/hite 
and  red  oaks  Vfith  red  gum  make  up  half  the  volume,  loblolly  pine  comprises 
14  percent,  and  miscellaneous  hardwoods  the  remainder. 
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The  broad  type  designated  as  bottom-land  hardvroods  occupies   27  percent 
of  the  forest  land  and  includes   920,300  acres  of  mixed  hardv;oods,   82,700  acres 
of   cypress  and  tupelo   gum,  and  81,900  acres  of  white  cedar  mixed  with  hard- 
vroods.     In  table  2  the  mixed  hardwoods   contain  nearly  60  percent  red,   black, 
and  tupelo   gum,  v;hile  the   combined  cypress  and  v;hite   cedar  types   contain   56 
percent   cypress  and  v;hite   cedar  and  only  25  percent  gumo      The  bottom-land 
hardwoods  type  occurs  along  the   rivers  and  smaller  streams    (fig^   2)   and  in  the 
swamps,  v/ith  the  white   cedar  component  most  abundant  in  the   sv/amps  of  Dare, 
Tyrrell,   and  Gates  Counties. 

An  unusually  high  proportion    (53  percent)   of   the  forest  land  is   in 
swamps,  ponds,  and  river  bottoms,  topographic  situations  that  are  dominated 
by  the  pond  pine -hardwoods  and  bottom-land  hardwoods  types ~      Of  the   remain- 
ing forest  land,   the   loblolly  pine -hardvroods  type  occupies  82  percent. 

Table  3«    -  Forest  area   classified  according  to   forest  type 
and  topographic  situation,   1937 


Forest  type 


Rolling 
uplands 


Level 
lovflands 


Bays, 
ponds  and 
sv/amps 


River 
bottom- 
lands 


Total 


Propor- 
tion of 
total 


Acres 


Percent 


Loblolly  pine-hardvroods  A2A,200  1,124,900  189,900  173,600  1,912,600  47-3 

Pond  pine-hardwoods  —             101,500  789,300       —             890,800  22.0 

Bottom-land  hardvroods  —                86,000  2^6,500  752,-400  1,08^,900  26.8 

Upland  hardvroods  89,200         68,000               ^2 157>200  3-9 


Total 

Percent  of  total 


513,400  1,380,400  1,225,700  926,000  4,045,500   100.0 


12,7 


34-1 


30-3 


22  0  9 


100.0 


Forest  Conditions 

The  forest  resource   is  composed  of   stands  having  different  ages, 
voluraes-per-acre ,  and  cutting  histories,   factors  that  serve  as  a  basis  for 
classifying  the   stand  into   forest  conditions    (table  4) -      Such  a  classifica- 
tion discloses   63  percent  of   the  forest  land  supporting  sav;log-size   stands, 
34  percent  supporting  under-sav;log-size   stands,  v;ith  less  than  4  percent 
clear-cut. 

Sav/log-size   stands  occupy  about   10  percent  more  of  the   forest  area  in 
this  unit  than  in  the  Southern  Coastal  Plain  unit  of  North  Carolina.      About 
57  percent  of  the  2.5  million  acres  of   sav;  timber  is  loblolly  pine-hardwoods, 
29  percent  is  bottom-land  hardwoods,   10  percent  is  pond  pine-hardvroods,   and 
only  4  percent  is  upland  hardvroods »      One-fifth  of   the   sav;-timber  area   is 
stocked  v:ith  old  grovrth,   nearly  tvro-thirds  of  v;hich  is  bottom-land  hardvroods. 
The  2  million  acres  of  second-grovrt-h   sav;  timber  is  predominantly  loblolly 
pine-hardvroods  although  the  bottom-land  hardvroods  are  found  on  20  percent  of 
this   second-grovfth  area.      The   second-grovrth  pine   stands  are   the  chief   source 
of  material  for  the  pine   saivmills  v^rtiile  most  of  the  hardvrood  mills  are   still 
cutting  old-grovjth  timber. 
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Under-sawlog-size  stands  (excluding  clear-cut)  occupy  1,1^.  million 
acres,  or  one-third  of  the  unit  area.   These  young  stands  vj-ill  rapidly 
supplement  the  saw-timber  stands,  especially  if  they  are  protected  from 
fire  and  are  thinned  ivhere  necessary.   Least  productive  will  be  the  one- 
half  million  acres  in  the  pond  pine  type,  making  up  two-fifths  of  all  the 
under-sawlog-size  area.   These  pond  pine  stands  are  subject  to  more  fre- 
quent burning  than  the  other  types  and  generally  grow  on  less  productive 
sites. 

Almost  all  of  the  area  classified  as  clear-cut  is  the  "open-land" 
in  Dare,  Hyde,  and  Tyrrell  Counties o   In  most  cases  fire  destroyed  the 
timber,  and  clear-cutting  by  lumbermen  is  not  an  important  cause  of  this 
devastation.  Some  of  the  land  will  restock  to  pond  pine  through  natural 
seeding  and  sprouting,  but  most  of  it  has  been  so  heavily  burned  that  plant- 
ing is  probably  the  only  vi&y   to  re-establish  a  forest  coArer^   The  site  is 
so  poor,  hovrever,  that  large  scale  planting  is  not  recommended  unless  suit- 
able research  demonstrates  that  planting  is  practical  and  desirable. 


Table  U'    -   Forest  area  classified  according  to  forest 
condition  and  forest  type,  1937 


Forest   condition 

Loblolly 
pine- 
hardwoods 

Pond 

pine- 

hardvroods 

Upland 
hardvfoods 

Bottom- 
land 
hardvroods 

Total 

all 
types 

Propor- 
tion of 
total 

Acres 


Sawlog  size: 
Old  grovfth: 
Uncut 
Partly  cut 

Total 

Second  grov/th; 
Uncut 
Partly  cut 

Total 


A5,000 
95,800 


22,900 
9,000 


1,700 
23,700 


12^,500 
217,000 


19 A, 100 


Percent 


A. 8 
8.6 


U0,800       31,900       25,^00         3a, 500         539,600       13. A 


620,600  190,000   15,600 
687,000   36,800   ^9,100 


267,700  1,093,900   27.0 
128,500    901, /,00   22.3 


1,307,600  226,800   6/!,, 700    396,200  1,995,300   ^9-3 


Total  sawlog  size   1,^8, AOO  258,700   90,100    737,700  2,53^,900   62.7 


Under  sa?;log  size; 
Second  grovrth 
Reproduction 
Clear-cut 

Total  under  saw- 
log size 

Total  all 
conditions 

Percent   of  total 


397,900     321,800       60,500 
57,300     181,700         6,600 
9,000     128,600 


263,700     1,0^3,900       25.8 

7A,500         320,100         7.9 

9,000         U6,600         3-6 


^6Z,,200  632,100   67,100    3^7,200  1,510,600  __37j:3_ 
1,912.600  890.800  157,200  1,08^,900  ^,0A5,500  100,0 


47-3 


22,0 


3-9 


26.8 


100-0 
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Site  Quality 

The  productive  capacity  of  forest  land  depends  upon  the  quality  of 
the  site,  which  is  determined  by  the  interplay  of  many  factors,  chiefly 
those  having  to  do  va.th  climate  and  soil  conditions,  A  commonly  used  index 
of  site  quality  is  the  height  of  average  dominant  forest  trees  at  $0  years 
of  age.   In  the  loblolly  pine-hardv;ood  type  area  of  nearly  2  million  acres 
the  land  was  classified  according  to  site  quality,  using  loblolly  pine  as 
the  criterion.   The  results  (table  5)  shov:  that  the  factors  of  site  are 
very  favorable  for  the  growth  of  loblolly  pine,  as  over  80  percent  of  the 
loblolly  area  had  a  70-foot  or  better  site  index.  Most  of  the  90-foot  or 
better  sites  are  located  northeast  of  the  Roanoke  River.   Differences  in 
topography  influenced  site  to  some  extent,  most  noticeably  in  the  river 
bottom  lands  i^rtiere  the  soil  is  more  fertile  and  moisture  more  abundant. 


Table  5^  -  Loblolly 

pine  area  classified  according  to 

site 

Topographic  division 

Site  index  in  feet 

90  or  more      70  and  80 

60  or  less  _, 

Rolling  uplands 
Level  lov/lands 
Bays,  ponds,  and  sviamps 
River  bottom  lands 

2 

6 

3 

21 

-  -  -  Percent  -  -  - 
82 
75 
81 
Ik 

16 

19. 
16 

5 

Average 

6 

11 

17 

The  vigorous  appearance  of  the  standing  loblolly  timber  in  this  unit 
is  visual  evidence  of  the  excellent  grovdng  conditions.   Loblolly  pine  sites 
are  better  here  than  in  the  southern  part  of  the  North  Carolina  Coastal 
Plain.   Even  better  sites  occur,  hovrever,  in  the  coastal  plain  of  South 
Carolina  where  over  90  percent  of  the  loblolly  pine  area  has  a  70-foot  or 
better  site  index. 

Age 

Generally  speaking,  the  forest  of  this  unit  is  composed  of  many  even- 
aged  groups  of  trees.   Clumps  of  reproduction,  saplings,  and  saw-timber 
trees  often  occur  together,  resulting  in  a  forest  stand  containing  several 
age-class  groups.   On  other  areas,  such  as  old-fields  or  forest  tracts  v/-here 
clear-cutting  v/as  practiced,  the  stand  may  consist  of  one  dominant  age-class, 
liifhere  practical  the  age  of  each  survey  plot  vras  recorded  and  the  resulting 
data  provides  an  estimate  of  the  age  of  the  forest  at  various  stages  of 
development. 

Most  of  the  trees  in  the  reproduction  stage  are  less  than  10  years 
old.  At  10  to  15  years  the  trees  are  large  enough  for  the  stand  to  be 
classified  as  second-grovfth  under-saxvlog-size,  IJhen  about  25  years  old 
many  of  the  stands  reach  sawlog  size.  A  majority  of  the  second-growth  pine 
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sav;  timber  is  25  to  55  years  of  age  v/hile  the  hardvrood  is  55  to  75  years. 
Very  fe?;  stands  of  old-grovrth  quality  are  less  than  80  years  old;  most  are 
100  to  200  years.   Stands  less  than  15  years  old  occupy  22  percent  of  the 
forest  area,  stands  15  to  25  occupy  11  percent,  stands  26  to  75  occup^^  51 
percent,  and  stands  more  than  75  years  old  occupy  l6  percent. 

Stocking 

The  current  amount  or  volume  of  sound  timber  on  a  given  forest  area 
is  referred  to  as  grovd.ng  stock.   The  right  quantity  of  growing  stock  for 
maximum  volume  increase  varies  Vyrith  site  and  age  of  stand,  but  in  all  cases 
it  is  contingent  upon  complete  use  of  the  growing  space.   The  term  stocking 
refers  to  the  quantity  of  gro¥ri.ng  stock;  a  fully  stocked  stand  has  a  suffi- 
cient amount  of  growing  stock  for  maximum  grovrt-h  v;-hile  understocking  con- 
notes a  deficiency. 

In  the  diversified  stands  occurring  in  this  unit  the  detemiination 
of  the  degree  of  stocking  is  a  difficult  matter.   It  is  certain,  however, 
that  the  stocking  is  highly  irregular  throughout  the  forest;  a  result  of 
fires,  uncontrolled  cutting,  and  uneven  natural  restocking.   Although  total 
volume  is  of  limited  value  as  a  measure  of  stocking  it  indicates  in  a  gen- 
eral v/ay  the  understocked  condition  of  the  forest  stand  under  discussion. 
In  the  pine  types  a  comparison  is  made  of  the  average  cordwood  volume  per 
acre  on  uncut  areas  in  representative  age-classes  i^vith  the  average  volumes, 
weighted  by  site,  of  the  best-stocked  10  percent  of  these  same  stands 
(table  6).   These  best-stocked  stands  approximate  full  stocking,  indicating 
that  the  average  volume  per  acre  is  nov;  only  UO   to  60  percent  of  the  vol- 
ume of  fully  stocked  stands.   There  is  evidently  an  excellent  opportunity 
to  increase  the  volume  and  quality  of  the  gromng  stock  with  good  fire 
control  and  \vith  even  the  more  simple  forms  of  forest  management. 

Table  6.  -  Average  volumes  per  acre,  by  age-classes,  in  the 
uncut  conditions  of  the  pine-hardwood  types. 


Age-class 


Based  on 
all  stands 


Based  on 

Relation  of  all 

best  10  percent 

stands  to  best 

of  stands 

10  percent 

Cords 

Percent 

23.0 

38 

A2.0 

42 

A7.A 

52 

^9.5 

57 

Years 
21  -  30 
31  -  UO 
U  -  50 
51  -  60 


Weighted  average  of 
all  age-classes 


Cords 

8.8 
17.5 
24.5 
28,4 


19.3 


37.7 


51 
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The  stocking  of  the  second-growth  sawlog-size  .condition  (pine  and 
hardwood  types  combined)  is  of  particular  significance  because  this  condi- 
tion occupies  one-half  of  the  forest  area  and  is  the  source  of  most  of  the 
saw  timber,  A  diameter-class  comparison  of  the  average  number  of  pine  and 
hardwood  trees  per  acre  is  presented  in  figure  k-     The  number  and  distri- 
bution of  hardwoods  in  the  smallest  diameter  classes  seems  adequate  to  main- 
tain or  even  increase  the  hardwood  saw-timber  grovdng  stock-  The  diameter- 
class  distribution  of  the  A- ,  6-  and  8-inch  pines  vd.ll  increase  the  board- 
foot  growing  stock  at  the  expense  of  the  cubic-foot  stand  because  vdth 
groiirth  more  trees  vdll  move  out  of  the  6-  and  8-inch  diameter  classes  into 
sawlog  size  than  will  move  from  the  A-inch  class  into  cubic-foot  size  (5oO 
inches  d.b.h. ) . 
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FIGURE    4-  AVERAGE  NUMBER  OF  PINE  AND  HARDWOOD   TREES  PER  ACRE    IN 
THE   SECOND-GROWTH   SAWLOG-SIZE  CONDITION. 
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Fire 

Uncontrolled  forest  fires  have  an  important  and  detrimental  effect 
upon  site  quality  and  density  of  stocking,  vital  factors  in  the  yield  from 
the  fo  i^est  stand-   Site  quality  is  lovrered  v;hen  soil  conditions  are  im- 
paired by  the  destruction  of  the  forest  litter  and  the  organic  matter  above 
the  mineral  soil.   Stocking  is  reduced  by  surface  fires  that  destroy  seeds 
in  the  forest  litter,  kill  reproduction  and  young  saplings,  and  create 
fire-scars  on  larger  trees  allov/ing  entrance  of  rot-producing  fungi. 

Surface  fires  are  the  most  common  kind  in  this  unit,  but  the  ground 
fires  that  occur  in  the  muck  lands  supporting  pond  pine  and  cedar  are  more 
serious,  as  they  frequently  burn  off  not  only  all  vegetation  but  the  soil 
itself  to  a  depth  of  several  feet   At  the  time  of  the  survey  71  percent 
of  the  forest  land  gave  evidence  of  having  been  burned  over;  a  proportion 
that  represents  the  accumulated  burned  acreage  of  many  fire  seasons.   Prev- 
alence of  fire  and  intensity  of  damage  varied  considerably  vri.thin  forest 
types.   Evidence  of  fire  was  present  on  only  half  of  the  bottomland  hard- 
wood tj^pe  area  in  contrast  to  the  pond  pine-hardwood  type  T;ith  97  percent 
of  its  area  burned,  one-third  with  hea'vy  damage.   Fire  had  occurred  on 
three-fourths  of  the  loblolly  pine-hardv^ood  type   area  but  heaA^y  damage, 
evidenced  by  dead  trees  and  numerous  fire-scars,  was  apparent  on  only  one 
percent. 
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THE  VOLUME  OF  THE  FOREST  RESOURCE 


The  inventory  of  the  timber  resource  in  1937  included  the  sound  vol- 
ume in  all  living  trees   5'0  inches  d.b.h.    or  larger.      Volumes   expressed  in 
board  feet  include  only  the   sawlog  portion  of   sax7-timber  trees    (pines, 
cypress,   and  white  cedar  9<'0  inches  d-b.h.   and  larger,   hardvroods   13^0  inches 
d.b.h.   and  larger).      Cordvrood  voluTxies   (vrood  and  bark)   include  the   sa^^log 
portion  of  all  sav;-timber  trees,   the  upper  portion  of   saw-timber  trees  not 
used  as   sawlogs  but  acceptable  as   cordwood,   the   sound  stems  of  under-savdog- 
size  trees,   and  the   sound  volume   in  cull  trees.      Bark  is  omitted  from  cubic- 
foot  volumes,   otherwise  the  material  is   similar  to    that  contained  in  cord- 
wood. 


Board-foot  Vo 


lumei/ 


At  the  time  of  inventory  the  volume  of  the  forest  resource  vra.s  l/(..3 
billion  board  feet,  expressed  in  the  International  ^-inch  log  rule  which 
is  used  throughout  the  report  after  table  7«   This  volume  is  the  approxi- 
mate amount  of  green  lumber  that  could  be  sawed  from  the  standing  saw-timber 
trees  and  is  one-third  of  the  total  board-foot  volume  in  the  forests  of  the 
State. 

Table  7-  -  Net  volur^e  by  the  International,  Scribner  and  Doyle 
rules  classified  according  to  species-group,  1937 


Species-group 


International"' 


Scribner 


Doyle 


Pines: 
Loblolly 
Pond 
Longleaf 
Short  leaf"'-""" 

Total  pines 
Hardvroods: 
Black  gums 
Red  gum 
Yellov/  poplar 
Red  oaks 
White  oaks 
Ash 
Other  hardvroods 

Total  hardvroods 

Cypress 

VJhite  cedar 

Total  all  species 


8,106,300 
756,600 
119,400 
158,700 


Thousand  board  feet 

6,970,000 
629,700 
101,500 
133,200 


4,761,700 

390,800 

68,700 

85,500 


9,U1,000 


7,834,400 


5,306,700 


1,504,200 
1,259,600 
190,600 
285,600 
321,500 
109,600 
569,800 


1,385,100 
1,152,800 
174,400 
264,400 
300,700 
99,400 
508,600 


1,106,800 
915,400 
138,700 
224,600 
257,200 
75,600 
402,500 


4,240,900 


3,885,400 


3,120,800 


636,000 
318,000 


563,300 
267,900 


396,700 
172,500 


14,335,900 


12,551,000 


8,996,700 


""The  scale  by  this  rule  approximates  green  lumber  tally. 
"""'Includes  red  cedar. 

l/See  glossary  for  description  of  material  included  in  board-foot  volume, 


-16- 


The  Scribner  rule  is  widely  used  in  various  parts  of  the  country  but 
only  occasionally  in  the  South.   Until  recently  it  was  the  official  rule  of 
the  United  States  Forest  Service,  a  distinction  now  shared  with  the  Inter- 
national rule.   The  amount  of  lumber  obtainable  is  underestimated  by  this 
rule  because  it  is  based  upon  a  diagram  of  the  small  end  of  the  log  and  does 
not  allov\r  for  taper.   Furthermore  it  v;as  formulated  over  90  years  ago  and 
fails  to  alloxv  for  the  improved  savmill  machinery  and  closer  utilization  of 
the  present  time.  As  a  result  the  board-foot  volume  in  the  unit  estimated 
by  the  Scribner  rule  is  only  12-6  billion  board  feet. 

Custom  has  long  dictated  the  use  of  the  Doyle  rule  in  the  South.   It 
is  a  highly  inaccurate  rule  and  underscales  small  trees  excessively.   The 
percent  of  ei^ror  ^/-aries  with  every  stand  of  timber  because  of  differences 
in  diameter  distribution,  one  reason  v/hy  varying  the  sturapage  price  does  not 
allow  correctly  for  the  inaccurate  scale.   In  this  unit  \'\diere  small  trees 
predominate,  the  volume  by  the  Doyle  rule  is  only  63  percent  of  the  volume 
by  the  International  rule.   In  other  words,  the  timber  vdll  sav/  out  nearly 
60  percent  more  lumber  than  the  Doyle  rule  indicates - 

The  total  volume  of  pine  saw-  timber,  chiefly  loblolly,  exceeds  9 
billion  board  feet  (table  8)~   Only  18  percent  of  this  volume  is  located  in 
old-growth  stands   Half  of  the  pine  volume  is  in  sav/log-size  stands  of  uncut 
second  grovrth.-   These  stands  occupy  about  one  million  acres,  average  nearly 
6,000  board  feet  per  acre,  and  are  in  reality  the  main  support  of  the  pine 
liomber  industry-j  Second-grovj-t.h  stands  which  have  had  part  of  their  volume 
removed  contain  29  percent  of  the  volume.  The  residual  volume  averages 
about  ^,000  board  feet  per  acre,  sufficient  to  justify  commercial  logging. 
The  partial  cutting  improves  groiivth  conditions  for  the  remaining  trees  and 
v/here  possible  these  partly-cut  stands  should  be  left  to  make  rapid  grovrt-h 
for  several  years.  About  3  percent  of  the  board-foot  volume  is  in  young 
stands  containing  only  an  occasional  sav/-timber  tree.   Because  these  trees 
are  scattered  most  of  this  volume  will  remain  unutilized  until  the  young 
stand  as  a  whole  grows  to  sawlog  size. 

About  55  percent  of  the  hardvrood  volume  is  in  old-grovrth  stands,  lo- 
cated chiefly  in  the  less  accessible  swamps  and  bottom  lands  of  the  larger 
rivers.  Part  of  this  old-grovrt,h  volume  is  composed  of  second-grovrth  trees 
that  occur  in  conjunction  vrith  the  old  grovrbh.  Nearly  two-fifths  of  the 
total  old-growth  volume  is  red,  black,  and  tupelo  gum,  species  not  exten- 
sively used  for  lumber  ?;hen  the  region  vra.s  fi'rst  logged  over.   Second-grovrbh 
stands,  containing  A-3  percent  of  the  hardvraod  board-foot  volume,  are  three- 
fifths  gum  and  nearly  one-fifth  oak.  Less  than  2  percent  of  the  hardwood 
volume  is  in  under-sawlog-si ze  stands. 
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Table  8.    -  Net   volume   by  the   International  ^-inch  rule  classified 
according  to    species-group  and  forest  condition,   1937 


Sav:log  size 


Species- 
group 


Old  grovjth 


Uncut 


Partly 
cut 


Second  grovrbh 


Uncut 


Partly 
cut 


Under 

sawlo  g 

size""" 


Total 


Propor- 
tion of 
total 


Pines: 
Loblolly-""""" 
Pond 

699, AOO 
79,600 

T! 

837,400  4 
37,500 

lousand  boc 

,103,600  2 
496,900 

ird  ieet  -  -  -  - 

,564,700  179,300 
74,700  67,900 

8,384,400 
756,600 

Percent 

58.5 
5o3 

Total 
pines 

779,000 

874,900  4 

,600,500  2 

,639,400  247,200 

9,141,000 

63. 8 

Hardvroods: 
Black  gums 
Red  gum 
Yellow  poplar 
Red  oaks 
White  oaks 
Other  hdv^rds. 

576,000 

215,700 

U,300 

3A,200 

49,300 

117,900 

505,600 
355,600 
25,100 
70,000 
120,300 
236,100 

267,900 

371,400 

79,300 

97,800 

61,400 

211,100 

132,400 
295,700 
40,400 
80,100 
83,700 
91,000 

22,300 

21,200 

4,500 

3,500 

6,800 

23  ,300 

1,504,200 
1,259,600 
190,600 
285,600 
321,500 
679,400 

10.5 
8.8 
1.3 
2.0 
2.2 
4.8 

Total 
hardvroods  1 

,034,400 

1,312,700  1 

,088,900 

723,300 

81,600 

4,240,900 

29»6 

Cj^ress 
I'Jhite  cedar 

180,100 
68,100 

203 ,700 
70,300 

191,500 
174,100 

53,000 
1,300 

7,700 
4,200 

636,000 
318,000 

4.^4 
2,2 

Total  all 
species   2 

,061,600 

2,461,600  6 

,055,000  3 

,417,000 

340,700 

14,335,900 

100,0 

Percent 
of  total 

U-4 

17»2 

42.2 

23.8 

2.4 

100  oO 

"''"Includes 
""-""Includes 

the  reproduction  and  clear-cut  conditions. 
longleaf  and  shortleaf  pines,  and  red  cedar. 

Altho^'o-h  there  is  a  considerable  volume  of  oak,  cypress,  white  cedar, 
and  ash,  the  predominant  supply  of  board-foot  material  is  second-grovrth  lob- 
lolly pine  and  the  red,  black  and  tupelo  gums.   In  fact,  loblolly  pine  and 
the  gums  account  for  78  percent  of  all  the  board-foot  volume  in  the  unit. 

Sixty-two  percent  of  the  pine  volume  is  in  trees  I3.O  inches  d.b.h. 
and  larger  (fig.  5)«  Many  of  the  pine  savmiill  operators  in  the  unit  prefer 
logs  from  trees  in  the  14-  to  18-inch  diameter  classes;  such  trees  contain 
46  percent  of  the  pine  volume.  Logs  from  trees  larger  than  20  inches  d.b.h. 
are  difficult  and  e:>qDensive  to  handle  in  most  of  the  small  pine  mills  so 
common  throughout  the  unit. 

Trees  less  than  I9.O  inches  d.b.h.  contain  58  percent  of  the  hardwood 
and  75  percent  of  the  c^'press  volume.   Operators  of  large  hardvrood  band  mills 
generally  prefer  logs  from  trees  over  20.0  inches  d.b.h.  but  some  operators 
of  hardvrood  mills  cutting  about  20,000  board  feet  per  day  consider  an  18-inch 
second-grovrt,h  log  of  good  quality  the  most  desirable  material. 
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SPECIES -GROUP 


PINES 


HARDWOODS 


CYPRESS 


DIAMETER -CLASS 
(IN    INCHES) 

10 

-   12 

14 

-    18 

20 

-  24 

26 

AND  OVER 

14 

-    18 

20 

-   24 

20 

AND  OVER 

10 

-    12 

14 

-    18 

20 

-  24 

26  AND  OVER 

10 


PERCE  NT 
20  50  40 


90 


60 


FIGURE  5r    DIAMETER    DISTRIBUTION  OF    BOARD- FOOT  VOLUMEONTER NATIONAL  l/4-IN.RULE) 


The  effect  of  tree  diameter  upon  lumber  values  has  been  investigated 
by  the  U.   S.   Forest  Products  Laboratory.     A   study  of  selective  logging  in 
a  loblolly  pine-hardwood  stand  of  this  unit  led  to   the  following  statement, 
still  generally  applicable  to  pine  even  though  lumber  prices  may  have 
changed  since  the  investigation.      "Generally,   the  larger  and  older  the  tree 
the  greater  the  proportion  of  high-grade  lumber.     Small  trees  not  only 
yield  poorer  quality  l\imber  than  large  trees  but,   grade  for  grade,   it  is 
vrorth  less  because  the  average  width  is  less.     For  example,   in  loblolly 
pine  the  B  and  better  lumber  from  9-inch  trees  is  vrorth  only  $4-1. 4-2  per 
thousand  board  feet,   whereas  that  from  20-inch  trees  is  vrorth  $47.02."'^ 

Although  a  high  proportion  of  the  board-foot  volume  is  in  small  or 
medium-sized  trees,  most  of  the  volume  is  concentrated  on  areas  vn.th  a 
stand  per  acre  heavy  enough  to  provide  for  practical  logging  operations. 
This  is  illustrated  in  figure  6,  v/iiere  the  proportion  of  the  forest  area 
supporting  different  volumes  per  acre  is   shovm  along  v/ith  the  proportion 
of  the  volume  in  these  volume-per-acre  classes.     The  volume  under  consid- 
eration is  98  percent  of  the  total  in  the  unit. 


2/Garver,  R.   D.   and  J.    B.   Guno .     The  portable  band  savmill  and  selec- 
tive logging  in  the  loblolly  pine  forests  of  North  Carolina.     U.   S.   Dept. 
Agr.   Tech.   Bui.    337,  p.   I6.    1932. 
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NET   VOLUME  PER  ACRE 
(BD.FT.  INT.  I/4HNCH  RULE) 


LESS  THAN  1,000 

1,000     TO  1,999 
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4,000    TO  5,999 
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10  15  20  25  30  35  40 
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AREA 
VOLUME 


A.-   PINE -HARDWOOD    TYPES 


LESS    THAN  1,000 
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2,000     TO  3,999 

4,000      TO  5,999 
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FIGURE  6.- DISTRIBUTION  OF  AREA  AND  BOARD-FOOT  VOLUME  IN  THE  SAWLOG-SIZE 

CONDITIONS,CLASSIFIED  ACCORDING  TO  VOLUME   OF  SAW  TIMBER    PER  ACRE 


-20- 


The  saT/log-size  conditions  of  the  pine-hardvrood  types  (loblolly  pine- 
hardvroods  and  pond  pine-hardwoods)  occupy  I.7  million  acres  and  contain 
9»4  billion  board  feet.   Seventy-seven  percent  of  this  area  is  stocked  vdth 
more  than  2,000  board  feet  per  acre,  containing  in  the  aggregate  9/^  percent 
of  the  board-foot  volume.   Nearly  ^0  percent  of  the  volume  is  in  stands  of 
at  least  10,000  board  feet  per  acre. 

The  sav;log-size  conditions  of  the  hardvrood  types  (upland  and  bottom- 
land hardvroods,  including  cypress  and  v;hite  cedar)  occupy  828,000  acres  and 
contain  4-. 6  billion  board  feet.  Eighty- two  percent  of  this  area  is  stocked 
vdth  more  than  2,000  feet  per  acre,  and  96  percent  of  the  volume  is  con- 
tained thereon.   About  35  percent  of  the  hardwood  volume  is  in  stands  of 
10,000  board  feet  or  more  per  acre.  , 

Most  of  the  loblolly  pine  volume  is  readily  accessible.  Waterways 
provide  access  to  much  of  the  land  bordering  the  sounds  and  broad  river- 
mouths,  vfhile  farther  inland  the  distribution  of  roads  in  relation  to  for- 
est land  resembles  that  shovm  in  figure  2.   Timber  situated  in  the  swamps 
and  river  bottoms  is  accessible  if  the  volume  per  acre  and  the  total  log- 
gable  volume  is  enough  to  justify  construction  of  a  railroad  or  canal. 
Much  of  the  pond  pine  is  hard  to  log,  and  its  poor  quality  and  low  volume 
per  acre  have  retarded  its  exploitation.   Before  extensive  use  is  made  of 
the  black  gum  inexpensive  methods  must  be  developed  for  logging  the  small 
trees  in  the  gum  "necks"  and  sivamps. 

The  average  stand  per  acre  varies  noticeably  by  forest  condition 
and  type  (table  9)*   The  heaviest  average  stand  is  found  in  the  old-growth 
uncut  condition  of  the  loblolly  pine-hardvrood  tj^pe  but  because  of  its 
restricted  occurrence  it  has  comparatively  little  significance  as  a  source 
of  saw  timber.  Of  far  greater  importance  is  the  average  stand  of  6,900 
board  feet  per  acre  in  the  second-grovfth  uncut  condition  of  this  same  type. 
Occupying  15  percent  of  the  forest  land,  the  aggregate  volume  of  these 
stands  is  30  percent  of  all  the  volume  in  the  unit.   The  average  volume  of 
all  conditions  in  this  type  is  ^,600  board  feet  per  acre,  compared  with 
2,930  board  feet  in  the  Southern  Coastal  Plain  of  North  Carolina - 

The  pond  pine -hardwoods  type  occupies  nearly  one-fourth  of  the  forest 
area,  but  its  average  volume  per  acre  is  less  than  1,000  board  feet.  Al- 
though this  lovr   volume  reflects  the  influence  of  the  large  areas  of  repro- 
duction and  clear-cut  land,  the  saxv-timber  conditions  also  contain  only  a 
small  volume  of  timber  per  acre. 
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Table  9'    ~  Average  board-foot  volume  per  acre  by  the   International  ^-inch 
rule   classified  according  to   forest   t^qoe  and  forest  condition,   1937 


Forest  type 


Sav;log  size 


Old  grov/th 


Uncut 


Partly 
cut 


Second  grovifth 


Uncut 


Partly 
cut 


Weighted 
average 


Under 

sav;log 

size'*^" 


Weighted 
average 
of  all 
conditions 


Board  feet  -  -  -  -  - 


Loblolly  pine-hardvroods  15,300  S,770  6,9^0  4,090  5,970 

Pond  pine-hardvraods  3,330  4,090  2,800  1,920  2,770 

Upland  hardwoods  8,470  4,530  2,680  2,400  3,120 

Bottomland  hardwoods  10,300  6,810  4,400  3,260  5,900 


340 

4,600 

100 

870 

230 

1,890 

310 

4,110 

Average  all  types    10,620  7,120  5,540  3,790  5,520    230    3,540 


-"Includes  reproduction  and  clear-cut  conditions. 


Cordwood  Volume^/ 

The  net  volume  of  73  million  cords  (table  10)  includes  the  entire 
stand  of  sound  trees  5oO  inches  d.b.h.  and  larger,  as  well  as  the  sound  vol- 
ume in  cull  trees.   It  is  difficult  to  grasp  the  quantitative  significance 
of  73  million  cords,  but  it  is  nearly  10  times  the  amount  of  vrood  consuraed 
by  the  pulp  and  paper  industry  in  the  United  States  in  1935 » 

The  total  stand  of  pine  is  32.8  million  cords.   Seventy-eight  per- 
cent of  this  volume  is  in  savrlog-size  trees,  18  percent  is,  in  under-sav;log- 
size  trees,  and  4  percent  is  in  cull  trees.   Under  the  existing  forest  in- 
dustrial organization,  most  of  the  21  million  cords  of  sav;  timber  will 
contribute  to  the  savmiill  industry.   Silviculturally,  it  would  be  good 
practice  for  the  local  pulp  mills  to  utilize  the  sound  voliome  in  cull  trees, 
the  volume  thinned  from  young  stands,  and  the  cordwood  volume  in  the  upper 
stems  of  felled  savz-timber  trees.   In  practice,  hovrever,  the  upper-stem 
vrood  must  be  "sweetened"  by  a  rather  high  proportion  of  small  sav;  timber. 

As  usual  in  the  Coastal  Plain  of  the  South  the  cordvraod  volume  of 
hardwoods  exceeds  that  of  pine.   The  total  hardwood 'stand  contains  36.6 
million  cords  of  which  only  46  percent  is  in  sav;log-size  trees,  30  percent 
is  in  under-sav;log-size  trees,  and  24  percent  is  in  cull  trees.   Wood  pulp 
industries  should  consider  the  large  quantity  of  rav/  material  in  the  cull 
gum  trees,  as  it  is  reasonably  accessible  and  is  not  in  demand  by  other 
industries.  The  heaviest  commercial  stands  of  southern  white  cedar  occurred 
originally  in  this  region  and  the  1.3  million  cords  in  this  unit  form  a 
large  part  of  the  white  cedar  along  the  eastern  seaboard. 


^/See  glossary  for  description  of  material  included  in  cordvrood  volume. 
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Table  10.  -  Net  volume  of  all  sound  material,  expressed  in 
cords  of  vrood  with  bark,  1937 


Sav;log-size 

trees 

Sound  trees 
under  saw- 
log  size 

Cull 
trees 

Total 

all 

classes 

Proper- 

Species-group 

Sawlo  g 
material 

Upper 
stems 

tion  of 
total 

Percent 

39.4 
5.4 

Pines: 
Loblolly^'- 
Pond 

19,306,700 
1,811,200 

3 

,865,500 
531,800 

5,136,500 
919,300 

537,500  28,846,200 
662,200  3,924,500 

Total  pines 

21,117,900 

4 

,397,300 

6,055,800 

1,199,700 

32,770,700 

44.8 

Hardvroods: 
Black  gums 
Red  gum 
Yellow  poplar 
Red  oaks 
VJhite  oaks 
Other  hdwds. 

4,107,000 

2,987,800 

450,600 

751,000 

827,000 

1,746,100 

2 

1 

,082,700 
,728,000 
261,600 
395,300 
450,500 
907,400 

3,953,700 
2,176,400 
274,500 
751,100 
1,073,900 
2,804,700 

3,180,000 

1,034,100 

122,000 

480,100 

351,100 

3,638,400 

13=323,400 
7,926,300 
1,108,700 
2,377,500 
2,702,500 
9,096,600 

18.3 

10.8 

1.5 

3.3 

3.7 

12.4 

Total  hdwds. 

10,869,500 

5 

,825,500 

11,034,300 

3,805,7.00 

36,535,000 

50.0 

Cypress 
V/hite  cedar 

1,537,200 
803,700 

425,200 
114,100 

286,600 
394,400 

208,000 
26,100 

2,457,000 
1,338,300 

3.4 
1.8 

Total  all 
species 

34,328,300 

10 

,762,100 

17,771,100 

10,239,500 

73,101,000 

100.0 

Percent  of  total    47-0 

14.7 

24.3 

14.0 

100.0 

■^'"Includes  longleaf  and  shortleaf  pines,  and  red  cedar. 


The  cordwood  volume  shoivn  in  table  11  includes  the  entire  stand  of 
sound  trees  5.-0  inches  d.-b  h^  and  larger,  but  does  not  include  cull  trees  or 
upper  stems  and  limbs  of  sawlog-size  hardv/ood  and  cypress  trees.   It  is 
therefore  l6,5  million  cords  less  than  the  total  volume  in  table  10.  Among 
the  species,  red  oaks  have  the  highest  proportionate  volume  in  large  trees 
and  pond  pine  the  lo?rest.  Nearly  10  percent  of  all  the  volume  shovm  is 
loblolly  pine  in  the  6-  and  8-inch  diameter  class. 
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Table  11,    -  Net  cordvrood  volume  of   sound  trees   classified 
according  to    species-group  and  diameter-class,   1937 


Tree  diameter-class  (inches) 

Total 

Propor- 
tion of 
total 

Species -group 

6-8 

10  -  12 

U   -  18 

20 
and  over 

Pines: 
Loblolly'"" 
Pond 

5,136,500 
919,300 

-  -  -  Cords 

9,968,900 
1,306,100 

(bark  included)  -  -  - 

10.102.800  3,100,500 
958,600    78,300 

28,308,700 
3,262,300 

Percent 

50-0 
5.8 

Total  pines 

6,055,800 

11,275,000 

11,061,400 

3,178,800  31,571,000 

55.8 

Hardwoods: 
Black  gums    1,508,200 
Red  gum        921,900 
Yellow  poplar   125 ,800 
Red  oaks       39A.AOO 
Ifliite  oaks      518,100 
Other  hdwds.  1,375,500 

2,A45,500 

1,25^,500 

1^8 ,700 

356,700 

555,800 

1,399,200 

2,581,600 

1,917,100 

280,200 

343,900 

400,000 

1,216,800 

1,525,400 
1,070,700 
170,400 
407,100 
427,000 
559,300 

8,060,700 
5,164,200 
725,100 
1,502,100 
1,900,900 
4,550,800 

14.3 
9.1 
1.3 
2.6 
3.4 
8.0 

Total  hdwds. 

A, 8^3,900 

6,l6o,AOO 

6,739,600 

4,159,900 

21,903,800 

38.7 

Cypress 
lihite  cedar 

286,600 
39^,^00 

395,000 
A92,100 

692,900 
372,300 

449,300 
53,400 

1,823,800 
1,312,200 

3.2 
2.3 

Total  all 
species 

11,580,700 

18,322,500 

18,866,200 

7,841,400  56,610,800 

100.0 

Percent  of  total  20-5 

32. A 

33.3 

13.8 

100.0 

■""Includes   longleaf  and  shortleaf  pines,   and  red  cedar. 


A  forest  stand  averaging  14  cords  per  acre   (table   12)   over  4  million 
acres  is  much  better  stocked  than  the  average  forest  in  the   southern  pine 
region.      This  average,  moreover,    includes  clearcut ,    reproduction,   and 
sapling  areas  having  little  volume.      In  the   sav/log-size   stands,   occupying 
63  percent  of  the   forest  area  and  containing  the  commercial  volumes,    the 
average   stand  is  21  cords  per  acre ^      The  yield  of  26  cords  at  an  average  age 
of  40  years  in  the   second-groTrbh  uncut  condition  of  the  loblolly  pine- 
hardvroods  type   indicates  a  yearly  increase  of  nearly  six-tenths  of  a  cord 
under  unmanaged  conditions.     By  contrast,   the  same   condition  of  the  pond 
pine-hardwoods  type  increased  by  only  t?ro-tenths  of  a  cord  per  year. 
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Table  12.  -  Average  cordwood  volume  per  acre,  classified  according 

to  forest  type  and  forest  condition,  1937 


Forest  tyi^e 


Savjlog  size 


Old  grovrbh 


Uncut 


Partly 
cut 


Second  grovrbh 


Uncut|P^^,^l^ 
cut 


Weighted 
average 


Under 

saxvlog 

size^- 


Weighted 
average 
of  all 
conditions 


Cords 


Loblolly  pine-hardvroods  U.2  25-3  25.8  l6.i^  21.8 

Pond  pine-hardwoods  10-3  U.O  11.3  7-8  10.8 

Upland  hardvroods  2^.2  I7.6  13,1  11. 7  I3.7 

Bottomland  hardv/oods  33^0  23,9  21.6  I6.I  23.2 

Average  all  types  32,2  23,6  22,1  15o7 


3.7 

17.^ 

0.9 

3.8 

2.9 

9.1 

^.0 

17.1 

20.8 


2.6 


U.O 


^'■Includes  reproduction  and  clearcut  areas, 


Cubic-foot  Volumes 

Cubic  volume  affords  the  most  uniform  and  accurate  standard  of  meas- 
urement for  both  saw-timber  and  cordvrood  material.   It  is  particularly  use- 
ful in  comparisons  betvreen  stand  volume,  forest  grov/th  and  wood  use.   In 
table  13  the  net  volume  of  all  sound  v/ood  in  the  stand  has  therefore  been 
summarized  in  cubic  feet.  Bark  is  not  included. 


Table  13 .  -  Net  volume  of  all  sound  material  expressed  in  cubic  feet,  1937 


Species-group 


Sawlog-size  trees 


Sawlog 
material 


Upper 
stems 


Sound  trees 

under  saw- 

log  size 


Cull 
trees 


Total 

all 

classes 


Propor- 
tion of 
total 


-  Thousand  cubic  feet 


Percent 


1,520,A20  312,990   397,2i,0  8^,010  2,3U,66o  ^6.8 

736,330  3^6,110   701,290  56^,990  2,3A8,720  ^7.5 

119,250  25,7A0    20,410  15,290    180,690  3.6 

62,240    8,770    29,290    1,990    102,290  2.1 

Total  all  species  2,438,240  693,610  1,U8,230  666,280  4,946,360  100.0 

Percent  of  total     49.3  14.0      23.2  13.5      100.0 


Pines 
HardxToods 
Cjrpress 
White   cedar 
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Poles 

During  the  course  of  the  field  inventory  the  loblolly,  longleaf ,  and 
shortleaf  pine  trees  ranging  from  7-0  to  18. 9  inches  d..b,h.  were  classified 
as  to  their  suitability  for  poles.  About  12  percent  of  them  qualified  for 
this  special  use  (table  lU) -      Twelve  million  pole  trees  is  an  average  of 
3  per  forest  acre,  but  actually  some  large  areas  are  almost  devoid  of  pole 
timber  v;hile  other  areas  are  heavily  stocked.   The  second-grovrt-h  uncut 
stands  of  the  loblolly  pine -hardwoods  type   contain  most  of  the  poles,  par- 
ticularly those  stands  located  betv/een  the  Roanoke  and  Chowan  Rivers.   Be- 
cause of  the  high  proportion  of  short  lengths  the  present  distribution  of 
size-classes  in  the  forest  does  not  correspond  vdth  industrial  usage.   The 
average  piece  cut  in  this  unit  for  commercial  use  in  1937  v;as  40  feet  long, 
v;hereas  the  average  piece  in  the  forest  is  only  25  feet  long.   It  is  not 
safe  to  assume  that  the  great  niomber  of  small,  short  pieces  will  grov/  into 
more  desirable  sizes,  as  most  of  them  will  be  cut  for  sa?;  timber  or  pulp- 
wood  long  before  they  become  attractive  to  the  pole  industry. 


Table  14 .  -  Total  number  of  pine  poles  by  length  and  diameter,  1937 


D.b.h. 

of  trees 
de  bark) 

Pole  length   (feet) 

Total 

Propor- 
tion of 
total 

(outsi 

20 

25 

30 

35 

40 

45  or 
over 

TVim 

isand  1; 

Percent 
24-7 

_LIiU 

7^0  - 

8-9 

2,615 

298 

74 

Jit^U  t;o 

— 

2,987 

9-0  - 

10-9 

2,347 

1.343 

718 

170 

43 

— 

•    4,621 

38.2 

11-0  - 

12.9 

674 

861 

727 

420 

107 

SO 

2,869 

23-7 

13-0  - 

U"9 

35 

134 

332 

535 

127 

58 

1,221 

10.1 

15^0  - 

l6o9 

— 

— 

39 

90 

103 

125 

357 

2-9 

17-0  - 

18o9 

of  total 

— 

— 

3 

12 

28 

43 

0-4 

Total 

5,671 

2,636 

1,890 

1,218 

392 

291 

12,098 

100.0 

Percent 

46,9 

21.8 

15.6 

10.1 

3.2 

2.4 

100.0 
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TIE   INCREMENT  OF  THE  FOREST 

In  general,    the  growing  stock  of  a   forest   is  the   surn  of  the   volume 
of  ail   living  trees.      Specifically,    in  this   report  the  grooving  stock  in- 
cludes all   live   sound  trees    5=0  inches  d.b.ho    and  larger^      "Forest  incre- 
ment,"  denooes  the  neb  Arolurae   of  vrood  produced  by  growth  of   this   forest 
growing  stock. 

The  Relation  of  the  Elements  of  Increment 

Net   increment  is   the   total  grovrth  reduced  by   the  amount  of  mortality, 
Tor,ai   growth   is   composed  of  2  major  parts,    (1)   the  recruited   volume  of  trees 
attaining  minimum  size  during  the  grov/th  period  and   (2)   the    volume  of  grovrth 
occurring  on  the   sound  trees   remaining  in  the   stand-      The   relative   effect 
of  mortality  and  the   tno   elements  of  total   groi'rt-h  upon  net  board-foot  and 
cubic-foot   increment  in  the   several  forest  conditions   is  illustrated  m 
figure  7' 

Consider  first  the  pine   species-group-      In  under-sav/log-size   stands 
77  percent  of  the   total   board-foot  grovj"th  vra,s   volume  recruited  from  trees 
that  became  of   satTlog  size  during  the  year.      Only  23  percent  of   the  groivth 
fra.s  on  trees  already  of   sawlog  size-      SaviT-timber  stands  of   second  grovrth 
had  a   smaller  proportion  of  recruited  volujiie.      Even  in  uhe  old-growth  pine 
ohe    recruited  volume  made  up  about   13  percent  of  the   total  groYJth  reflect- 
ing the  presence  of  second-grovrth  trees   in  these   stands.      By  contrast   the 
proportion  of   volume  recruited  into   the   cubic-foot  stands    (£rees   5oO  inches 
d-b,ho    and  larger)   is  much  smaller  in  all  conditions. 

In  the  hardwood  species-group  over  80  percent  of  the   total  board- 
foot  grovrt-h  in  the  under-sav/log-size   stands  and  nearly   50  percent  in  the 
second-grovTth  sawlog-size  was   recruited  volume.      The   large  proportion  of 
recruited   volume   in  the  board-foot  grovrth  of  old-grovrth  hardwoods   is  a 
result  of   the  all-aged  character  of   the   stand.      In  contrast   to   the  pines, 
the  proportion  of   volum.e   recruited  into   the  cubic -foot   stands  is   quite 
large   in  all  conditions-      It   signifies  a   large   reserve  of   small  hardvroods 
that  are   constantly  augmenting  the  cubic-foot  growing  stock. 

Certain  features  of  mortality  deserve   consideration.      In  the   second- 
grov'/th   sav;log-size  pine   stands  the  mortality,   when  measured  in  cubic   feet 
to   include   the   smaller  trees,   v;as  about  double  the  mortality  percent  of   the 
saw-timber  trees  alone   indicating  a  high  mortality  of   small  trees.      This 
has  a  marked  influence  upon  the  balance  of  increment  and  drain  in  cubic 
feet,   discussed  later  in  the    report-      In  both  the  old-grovrbh  pines  and  hard- 
woods a   volume  equal  to  more   than  20- percent  of  the   total  board-foot  grovfth 
was   lost  because  of  mortality-      In  the  hardwoods  this   volume  Inss  v;as  com- 
pensated by  the   recruited   volume,   although  the  quality  of   the  new  board-foot 
material   was  probably   inferior. 

Old  age,   tree  competition,    fire,   wind,   and  insects  were  among  the 
causes  of  mortality.     An  example  of  insect  damage  v/as  the  severe  local  in- 
festation by  the   southern  pine  beetle   (Dendroc tonus  frontalis)   in  Hertford 
County  in  1938  in  which  an  estimated  4  million  board  feet  of  old-grov/th 
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SPECIES  GROUP  AND 
FOREST  CONDITION 

PINE 
OLD    GROWTH 

SECOND   GROWTH 
SAW  LOG    SIZE 

SECOND    GROWTH 
UNDER  SAWLOG   SIZE 

HARDWOOD 
OLD   GROWTH 

SECOND    GROWTH 
SAWLOG    SIZE 

SECOND   GROWTH 
UNDER  SAWLOG  SIZE 


SPECIES  GROUP  AND 
FOREST  CONDITION 

PINE 
OLD    GROWTH 

SECOND  GROWTH 
SAWLOG   SIZE 

SECOND  GROWTH 
UNDER    SAWLOG  SIZE 

HARDWOOD 
OLD    GROWTH 

SECOND    GROWTH 
SAWLOG    SIZE 

SECOND    GROWTH 
UNDER  SAWLOG  SIZE 


40      30       20 


PERCENT  OF  TOTAL        GROWTH 

10        0         10       20       30       40       SO      60       70       80       90      100 


JM *M*llllllin.H1TT,     L 
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A- BOARD     FEET. 
PERCENT  OF  TOTAL       GROWTH 

40      30      20         10       0  10       20       30      40       50      60       70       80      90      100 


Hiiiiiiiinir: i 
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B- CUBIC   FEET 


^ 


MORTALITY 


pwiiiiiiwvn 


RECRUITED 
VOLUME 


GROWTH    ON  TREES  THAT 
REMAINED    IN    STAND 


FIGURE  7  -  PROPORTIONAL  DISTRIBUTION  OF  THE  ELEMENTS   OF  NET  INCREMENT,  1937 


-28- 


pine  T/'as  killed.  Uncontrolled  fire  is  one  of  the  major  causes  of  mortality 
in  all  forest  conditions  but  the  common  practice  of  blaming  all  mortality 
losses  upon  fire  is  unjustifiable  as  trees  dying  from  natural  causes  are 
present  in  practically  every  forest  stand. 

Increment  of  the  Total  Stand 

The  increment  of  saw-timber  material  in  1937  amounted  to  klk  million 
board  feet  of  pine  and  175  million  feet  of  hardvroods,  a  total  of  6/V9  mil- 
lion feet.   About  three-fourths  of  all  the  increment  developed  in  second- 
groTfth  sawlog-size  stands.   The  increment  of  all  sound  trees  5.0  inches 
d.b.h.  and  larger  amounted  to  1.3  million  cords  of  pine  and  757*000  cords 
of  hardvrood,  equivalent  to  137  million  cubic  feet  of  wood  v/ithout  bark. 
Tvrelve  percent  of  the  cordwood  increment  ?ra.s  in  old-grovrbh  stands,  70  per- 
cent in  second-growth  saw-timber,  and  18  percent  in  under-sawlog-size  stands, 

Increment  per  Acre 

The  average  increment  per  acre  by  forest  condition  (table  15)  is 
given  for  1938  because  that  is  the  year  for  v;hich  the  most  reliable  esti- 
mates of  timber  volume  by  forest  condition  are  available.   In  arriving  at 
these  values  no  reduction  has  been  made  for  timber  cut  during  the  year,  so 
the  increment  represents  the  natural  yearly  increase  of  stands  in  the  vari- 
ous forest  conditions  and  types. 

This  unit  has  a  higher  average  increment  per  acre  than  any  other 
Coastal  Plain  unit  in  North  or  South  Carolina.   Better  soil  and  climatic 
conditions  are  not  entirely  responsible  as  there  is  little  variation  be- 
tween units.  The  higher  increment  is  rather  a  reflection  of  the  larger 
volume  of  grovdng  stock  per  acre  —  in  this  unit  3>5A-0  board  feet  compared 
to  2,200  in  the  Southern  Coastal  Plain  of  North  Carolina  and  about  3?200 
feet  in  the  Coastal  Plain  of  South  Carolina,  Opportunities  for  increasing 
the  increment  exist  on  much  of  the  forest  land,  but  it  is  distinctly  favor- 
able to  find  15  percent  of  the  forest  area  (second-grovirbh  uncut  loblolly 
pine -hardwoods)  producing  annually  nearly  AOO  board  feet  per  acre,  v/hich 
is  good  grovrbh  even  for  a  managed  forest. 

Less  favorable  is  the  almost  negligible  increment  occurring  in  the 
clear-cut  condition  which  occupies  almost  4  percent  of  the  forest  land. 
Stocking  and  increment  can  be  increased  by  fire  protection  and  natural  re- 
seeding  on  some  areas,  on  others  planting  vn.ll  be  necessary.   Increment  is 
likewise  small  in  the  reproduction  condition  but  this  is  to  be  expected 
until  the  young  seedlings  become  larger.   V/hen  the  reproduction  grov/s  into 
the  under-sawlog-size  condition,  an  increment  similar  to  that  occurring  in 
the  present  under-sawlog-size  stands  can  be  expected.   This  amounts  to  about 
three-tenths  of  a  cord  per  acre,  vrtiich  is  about  the  usual  average  in  under- 
sawlog-size  stands  throughout  the  South.   In  all  forest  conditions  there  is 
an  opportunity  to  increase  the  increment  by  increasing  the  amount  of  grov;- 
ing  stock  per  acre. 
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Table  15.    -  Average   increment  per  acre   classified  according 
to   forest  condition  and  forest  type,   193S 


Savj--timber  material 


Forest   condition 


Loblolly 
pine- 
hard- 
woods 


Pond 
pine- 
hard- 
vroods 


Upland 
hard- 
woods 


Bottom- 
land 
hard- 
woods 


Average 

of  all 

types 


All  sound  trees 
in  all  types 


Includ- 
ing 
bark 


Exclud- 
ing 
bark 


-  -   -   - 

-  -  - 

Board  feet 

-  -  -  - 

-  -  -  - 

Cords 

Cu.ft. 

Sawlog  size: 

Old  growth: 

Uncut 

160 

31 

179 

211 

177 

.37 

25-7 

Partly  cut 

239 

113 

104 

155 

17A 

,50 

35-2 

Second  grovrt/h: 

Uncut 

380 

156 

126 

199 

293 

,80 

55.0 

Partly  cut 

23  A 

111 

127 

171 

215 

,62 

^.2.3 

Under  sav;log  size; 

Second  grovrth 

62 

27 

35 

51 

kl 

.3A 

22. i^ 

Reproduction 

and  clear-cut 

8 

2 

2 

1 

3 

.01 

.8 

VIeighted  average 

237 

50 

83 

137 

163 

.50 

34. A 

The  loblolly  pine-hardrroods  type  had  the  largest  average   increment 
per  acre  and  also   the  largest  average   increment   in  the   second-grov/th  uncut 
condition.      The  bottom-land  hardvroods  type   ranked  next   in  productiveness, 
and  the   increment  of   its  old-grovrt.h  uncut  condition  exceeded  the   increment 
occurring  in  the   same   condition  of  the  loblolly  pine -hardvroods  type.      It 
is  popularly  believed  that  old-grovrth  hardwood  stands   in  the   south  and 
southeast  do   not  add  net  annual  increment.      Such  an  assumption  may  be  true 
in  the   relatively  scarce  virgin  stands   containing  only  over-mature   timber. 
Old-groTfth  hardvrood  stands,   as  defined  and  classified  by  the  Survey,   in- 
clude not  only  these  virgin  stands  but  more   typically  the  uneven-aged 
stands   dominated  by  trees  having  the   characteristics  of  old-grovrbh  timber. 
The  presence  of  younger  age-classes   in  the  old-grovrth  hardvroods   results 
each  year  in  a  recruited  volume  alone    (fig-    7)   that  frequently  more   than 
compensates  for  the  mortgility  loss  in  the  older  trees.      As  a  consequence, 
there   is  a  net  annual  increment  accumulating  on  the   sav^log-size  trees,   a 
normal  circumstance   that  has  been  demonstrated  in  many  survey  units. 
Least  productive  was  the  pond  pine-hardwoods   type.      Its  average   increment 
of   50  board  feet  per  acre  measures  the  annual  yield  on  22  percent  of  the 
forest  land. 
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THE  PRIMARY  FOREST  INDUSTRIES 

The  forest  resource  provides  rav;  material  for  a  large  number  of 
wood-using  plants,  and  also  supplies  vrood  for  crossties,  poles,  firewood, 
and  other  miscellaneous  products.   The  lumber  industry  is  most  important 
but  the  production  of  pulp  and  paper,  furniture  and  package  veneer,  and 
slack  cooperage  is  of  consequence  in  certain  localities. 

The  Lumber  Industry 

In  1937  the  335  sa^vmills  operating  in  the  unit  produced  3U1   million 
board  feet  of  lumber,  including  sawed  crossties.   About  80  percent  of  the 
liimber  was  pine,  15  percent  mixed  hardwoods,  and  5  percent  cypress  and 
white  cedar.   Three-tenths  of  the  pine,  two-thirds  of  the  hardvrood,  and 
three-fourths  of  the  cypress  and  white  cedar  were  cut  from  old-grovrth  stands, 
Sixty  percent  of  the  total  lumber  production  was  obtained  from  second-gro^wth 
timber.  About  15  million  board  feet  of  pine  and  3  million  feet  of  hardv/ood 
saT/logs  were  brought  into  the  unit  from  the  Southern  Coastal  Plain  and  the 
Piedmont  of  North  Carolina  but  30  million  feet  of  pine  and  12  million  feet 
of  hardwood  and  cypress  vrere  shipped  outside,  chiefly  to  Franklin,  Suffolk, 
and  Norfolk  in  Virginia. 


Table  l6.  -  Descriptive  summary  of  lumber  production  in  saTjmills 
of  various  size-classes,  1937 


Item 


Capacity  in  thousand  board 
feet  per  IQ-hour  day 


1  - 


10  -  19 


20  -  39 


40 
and  over 


All 
mills 


Number  of  savmiills 

Avg.   1937  production  per  mill  (M  bd.ft.) 

Total  production  of  pine   (M  bd.ft.) 

Total  production  of  hardwood   (M  bd.ft.) 

Avg.    no.    of  days  vrorked  per  mill 

Avg.   no.    of  men  per  savraill 

Avg.   no.    of  men  per  vroods  operation 

Percent  of  mills  using: 

Circular  saws 

Band  savre 

Resavis 

Edgers 

Planers 

Dry  kilns 


267 

37 

27 

4 

335 

296 

1 

,405 

5 

,096 

19 

,600 

1 

,036 

69,300 

40 

,100 

105 

,400 

65 

,800 

280,600 

9,700 

11 

,900 

32 

,200 

12 

,600 

66 

,400 

100 

214 

252 

275 

123 

5 

15 

47 

100 

11 

k 

11 

26 

80 

8 

100 

95 

30 

0 

93 

0 

5 

70 

100 

7 

Negl. 

30 

45 

100 

8 

65 

95 

100 

100 

72 

40 

75 

70 

100 

47 

5 

50 

65 

100 

16 

In  1937  there  \Yere  only  5  savmiills  operating  in  North  Carolina  that 
had  a  cutting  capacity  of  more  than  50,000  board  feet  per  day.  Four  of 
these  mills  were  located  in  this  unit,  at  Vfeshington,  Elizabeth  City,  Nev/ 
Bern,  and  Hertford  (figure  8).   These  4  large  mills  cut  23  percent  of  the 
lumber  produced  in  the  unit.   They  are  more  completely  equipped  than  the 
smaller  mills  (table  I6)  for  the  manufacture  of  good-quality  lumber. 
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FOREST       INDUSTRIES 

(LOCATION        APPROXIMATE       IN     COUNTIES) 

SAWMI LLS 

BD.FTCAFWCITY  PER  10-HOUR  DAY 

•  1,000-9,000 

•  10,000-19,000 

•  20,000-39,000 

•  40,000 -AND  OVER 

•  VENEER      PLANT 
-   DIMENSION    PLANT 
•vPULP     MILL 

•  COOPERAGE   PLANT 
■    OTHER    PLANT 


SC«LE    OF    WILES 


FOREST    INDUSTRIES 

IN     THE 

NORTHERN  COASTAL  PLAIN  OF  NORTH  CAROLINA 


FOREST    SURVEY 

APPALACHIAN    FOREST   EXPERIMENT   STATION 

1937 


Figure  8 
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The  27  savflnills  vfith  a  capacity  of  20,000  to  ZrO,000  board  feet  per 
day  produced  UO   percent  of  the  total  lumber  cut  and  nearly  half  of  all  the 
hardv/oodo   These  mills  have  a  full  complement  of  up-to-date  equipment  and 
their  general  design  is  correlated  to  the  production  of  v/ell-manufactured 
lumber  from  second-grovfth  trees.  Most  of  the  mills  vdthout  planers  in  this 
size-class  are  cutting  hardvfood  which  is  sold  unfinished.   Slightly  over 
half  of  the  logs  for  these  mills  were  purchased  at  the  mill  yard,  10  percent 
were  cut  from  land  ov/ned  by  the  lumber  companies,  and  the  rest  were  bought 
as  stumpage , 

Only  15  percent  of  the  lumber  vias   produced  by  savmills  in  the  10,000 
to  20,000  board-foot  capacity  class ^  Practically  all  of  these  mills  use 
circular  saws,  othervri.se  their  equipment  compares  favorably  rri^th  that  in 
mills  of  the  next  larger  size-group.  The  26?  small  mills  cutting  less  than 
10,000  board  feet  per  day  cut  nearly  one-fourth  of  the  lumber.  They  op- 
erated the  fevrest  number  of  days  and  had  the  least  equipment.  A  surprising 
number  of  them  had  small  planers  but  almost  tvro-thirds  of  their  production 
v/as  sold  rough.   Both  groups  of  mills  buy  standing  timber  to  supply  about 
70  percent  of  their  needs,  logs  purchased  at  the  mill  provide  for  20  per- 
cent, while  10  percent  of  their  production  vras   contract  or  custom  sawing. 

The  lumber  industry  holds  an  advantageous  position  in  this  unit. 
Pine  lumber  commands  a  net  mill  price  higher  than  that  produced  in  the  deep 
South  because  of  its  nearness  to  the  consuming  markets  of  the  large  eastern 
cities.   Good  roads  and  truck  transportation  make  it  possible  to  deliver 
from  savi/mills  and  concentration  yards  direct  to  construction  projects  in 
Washington,  Baltimore,  or  Philadelphia,  v;ith  economies  in  transportation 
that  benefit  both  the  producer  and  consumer.   The  furniture  factories  of 
North  Carolina  also  provide  a  convenient  market  for  hardwood  lumber.  Since 
they  are  able  to  use  random  sizes  the  hardv/ood  savmiills  can  obtain  a  higher 
degree  of  utilization  than  usual. 

Other  Forest  Industries 

Seven  package  veneer  plants  vrere  operating  in  this  unit  in  1937. 
Their  primary  product  T/as  single-ply  veneer  which  most  of  the  plants  fabri- 
cated into  baskets,  crates,  and  vegetable  boxes.  The  total  wood  consump- 
tion of  the  mills  amounted  to  30  million  board  feet;  one-fourth  pine  and 
the  rest  chiefly  red,  black,  and  tupelo  gum.  Practically  all  of  the  pine 
and  at  least  one-third  of  the  hardwood  were  cut  from  second-growth  timber. 
About  two-thirds  of  the  log  volume  vfas  purchased  delivered  at  the  yard. 

The  production  of  furniture  veneers  and  plyi-rood  is  relatively  unim- 
portant in  this  unit,  only  five  plants  operating  in  1937*   They  used  about 
10  million  board  feet  of  second-grovrt,h  and  one-half  million  feet  of  old- 
grovrt.h  gum  and  yellov;  poplar  logs,  about  two-thirds  of  v4iich  were  purchased 
delivered  at  the  yard.   There  are  no  furniture  factories  of  consequence  in 
this  unit  but  a  nearby  market  for  furniture  plyvTood  is  available  in  some  of 
the  125  factories  operating  in  the  Piedmont  of  North  Carolina. 
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other  plants  using  saw-timber  material  include  seven  cooperage 
plants,  three  shingle  mills,  one  handle  plant,  and  one  plant  making  savm 
posts  and  mine  props.   They  used  about  \U   million  board  feet  of  sawlogs. 
Slack  cooperage  was  made  from  second-groTrt.h  'pine  v;ith  the  average  log  about 
10  inches  in  diameter.   The  shingle  mills  used  second-growth  pine  and  a 
small  amount  of  white  cedar.  Ash  v^as  used  for  practically  all  of  the^  han- 
dles.  The  posts  and  mine  props  vrere  cut  from  pine  and  cypress,  and  were 
treated  by  the  cap-end  pressure  process. 

The  pulp  and  paper  industry  was  represented  by  tvro  mills,  one  at 
Plymouth  and  one  at  Roanoke  Rapids.   Production  began  at  Roanoke  Rapids  in 
1907 >  this  plant  being  one  of  the  earliest  producers  of  kraft  pulp  in  the 
South.   The  Plymouth  mill  is  one  of  the  numerous  plants  built  in  the  South 
since  1935.   It  attained  full  operation  in  1938  and  at  present  (19A0)  it 
is  practically  doubling  its  facilities  for  producing  sulphate  pulp. 
Second-grovrth  pine  is  used  in  both  plants,  and  these  tvro  plants  plus  a 
third  one  in  Virginia,  purchased  about  A-2,000  cords  in  this  unit  in  1937- 
Since  the  Plymouth  mill  has  achieved  full  production,  an  increased  volume 
of  pine  wood  has  been  purchased  as  vrell  as  some  black  and  tupelo  gum. 

Products  cut  from  the  forest  and  sold  vri_thout  further  manufacture 
included  135,000  pine  poles  and  piles,  53.000  he^Am  crossties,  270,000  board 
feet  of  mine  props,  and  295,000  board  feet  of  export  logs.  Most  of  the 
poles  and  piles  vrere  purchased  by  treating  plants  in  Portsmouth  and  Norfolk, 
Virginia.  Public-carrier  railroads  used  about  10,000  of  the  cross-ties  and 
logging  railroads  the  remainder.  The  mine  props  of  unseasoned  pine  vrere 
shipped  to  coal  mines  in  Pennsylvania.  They  varied  from  9  to  27  feet  in 
length  and  from  8  to  I6  inches  in  diameter-   The  export  logs,  shipped  from 
Norfolk,  Virginia,  contained  high-quality  hardvrood  veneer  and  saw-timber 
material . 

About  1,077^000  cords  of  fuelxvood  and  Zf2,000  cords  of  miscellaneous 
material  vrere  cut  and  used  locally.   Of  the  fuelvrood,  about  tvro -thirds  vrere 
pine  and  one-third  mixed  hardwoods.   Fuelvrood  used  in  homes,  schools,  and 
small  commercial  establishments  amounted  to  three-fourths  of  the  total,  while 
wood  used  in  curing  tobacco  accounted  for  the  rest.  Fence  posts,  tobacco 
barns,  and  peanut  stakes  comprised  most  of  the  miscellaneous  material  used 
on  farms.  Peanuts  are  an  important  crop  in  the  northern  counties,  and  many 
thousand  stakes  were  used.  Peanut  stakes  are  6  to  8  feet  long  and  about  2 
inches  in  diameter.   Round  pine  or  gum  saplings  are  most  frequently  used, 
although  a  small  proportion  are  split  from  5-  or  6-inch  pine  trees. 

Employment 

Nearly  three  million  man-days   of  labor  vrere   ejqoended  in  the  primary 
forest  industries   in  1937    (table   I7).      Work  in  the  vroods  and  mills  for  a 
cash  v;-age  amounted  to   1.6  million  man-days,   or  55  percent  of  all  employment. 
The  remainder,   \.L,  million  man-days,   xjb.s  utilized  chiefly  in  the  production 
of  fuelvrood  for  home  use  and  consequently  returned  little  direct  cash  in- 
come to   the   individual  vrood-cutter. 

Approximately  5>000  v/age-earners  were   employed  in  the  various  primary 
forest-products  plants.      About  3,000  of  these  worked  in  sawmills,    1,/VOO  in 
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veneer  plants,,   and  the   remainder  in  cooperage,   pulp,   handle  and  shingle 
mills.     Wood  procurement   for  the  forest  industrial  plants  and  the  produc- 
tion of  crossties,  poles,  mine  props,   and  export  logs   required  the   services 
of  at   least  4-.»000  more  workers,   fully  70  percent  of   whom  were  engaged  in  the 
lumbering  industry.      At  25^  per  hour  these  commercial  forest  activities 
would  return  about  four  million  dollars   in  vra,ges  to    the  9»000  or  more  woods 
and  mill   laborers  of  this  unit.     Vfith  the  present  minimum  hourly  v;age   scale 
of   30<^   they  v/ould  have   received  about  one  million  dollars  more,   assuming 
the   continued  operation  of  all   the   forest  industrial  plants  v/hen  confronted 
v/ith  a  20  percent   increase   in   labor  costs. 


Table  17-    -  Production  and  employment   in  the  primary  forest 

Industries ,    1937 


Kind  of  plant 

Number 

of 
plants 

Material 

cut   in 

woods 

Produced 
or  used 
by  plants 

Emplc 

)ym 

8nt  provided 

or  commodity 

In  woods 

In 

plants 

Total 

-  -•  - 

M  bd.fl. 

-  "  - 

-  -  Thousand  man-days""'  -  - 

Savmiills 

Furniture   veneer 
Package   veneer 
Cooperage 

336 
5 
7 
7 

371.900 
19,200 
^5,300 
10,A00 

M  pieces 

3-47,000 
10,400 
29,900 
10,400 

509 
36 
85 
27 

631 

41 

116 

33 

1,140 

77 

201 

60 

Hewn  crossties 
Poles  and  piles 

— 

65 
135 

M  cords 

— 

9 
30 

— 

9 
30 

Fuelvrood 

Misc.   manufacture'"""' 

Misc .    farm,  use 

7 

1,076 
53 
L2 

50 

1,291 
54 
47 

77 

1,291 

131 

47 

Total 

361 

— 

— 

2,088 

898 

2,986 

■''"Based  on  a  10-hour  day. 
"'■"""Includes  2  pulp  mills,   3   shingle  mills,   1  handle  plant,   1  making  mine 
props,  and  export  logs. 


Commodity  Drain 

The   commodity  drain  from  the  pine  and  hardwood  sound-tree  grov/ing 
stock  includes  both  the  material  utilized  and  the   sound  merchantable 
material  left  in  felled  trees.      The  drain  on  the   sav;-timber  portion  of  the 
trees,   including  both  the  utilized  and  wasted  portions,   is  expressed  in 
board  feet  whereas  the   volumes  given  in  cubic   feet  and  cords  include   drain 
on  saw-timber  material,   upper  stems  of   sawlog-size  pines,   and  small  trees 
ranging  from  5.0  inches  d,b,h-    to   sawlog-size.      The  small  drain  on  hardwood 
tops   is  not   included. 
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In  1937  the  drain  of  saw-timber  material  amounted  to  578  million 
board  feet  (table  18).   Forest  industries  and  domestic  consximers  in  the 
unit  used  502  million  board  feet,  69  million  feet  were  shipped  outside  the 
unit,  and  about  7  million  board  feet  were  left  unutilized  in  felled  trees 
in  the  \^roods.   An  additional  19  million  board  feet  vrere  used  by  the  local 
forest  industries,  but  this  volume  was  obtained  from  other  forest  areas  in 
North  Carolina.  About  70  percent  of  the  total  board-foot  drain  vas  pine, 
the  remainder  mixed  hardwoods  and  a  small  amount  of  cypress  and  v/hite  cedar. 
Tvro-thirds  of  the  total  drain  vra.s  cut  from  second-grovrth  timber  stands. 


Table  18,  -  Commodity  drain  from  the  sound-tree  growing  stock,  1937 


Commodity 


Saw-timber  material 


Pine 


Hardwood 


Total 


All  sound  trees-" 


Pine 


Hardwood 


Total 


-  Thousand  board  feet  - 


-  Thousand  cubic  feet 


Lumber 

295,700 

76,200 

371,900 

55,800 

12,670 

68,470 

Veneer 

8,600 

61,300 

69,900 

1,620 

9,950 

11,570 

Cooperage 

10,400 

— 

10,400 

1,960 

.  — 

1,960 

Crossties 

600 

1,100 

1,700 

110 

280 

390 

Poles  and  piles 

14,100 

— 

14,100 

2,670 

— 

2,670 

Pulpvrood 

8,800 

— 

8,800 

2,870 

— 

2,870 

Fuelwood 

74,400 

17,900 

92,300 

25,770 

12,970 

38,740 

Misc.  manufacture 

1,100 

4,000 

5,100 

210 

660 

870 

Misc.  farm  use 

2,300 

1,600 

3,900 

1,280 

830 

2,110 

Total 

416,000 

162,100 

578,100 

92,290 

37,360 

129,650 

"-'"Total  drain  from  the  grov/ing  stock  exjoressed  in  cords  of  xTOod  with 
bark:     pine  1,286,400;   hardvrood  549,200. 


Eighty-three  percent  of  the  total   cubic-foot  drain  v;as  obtained 
from  saiv-timber  trees.      Three-tenths  of  the   total  cut  was  taken  from  old- 
groTrt/h   stands,    six-tenths  from  sawlog-size   grorjth,   and  one-tenth  from 
under-sawlog-size   stands.      About  half  of  the  drain  vias   caused  by  the  lumber 
industry,   and  30  percent  by  the   local  demand  for  fuelvrood.      Nearly  half  of 
the  fuelwood  requirement  v;as  obtained  from  cull  trees,   hardvrood  tops,  and 
savmill  v/aste  and  was     not  included  as   commodity  drain,   othervrise  the   fuel- 
wood  drain  upon  the  grov/ing  stock  would  have  been  nearly  as  great  as  the 
drain  for  lumber. 
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COMPARISON  OF  INCREMENT  WITH  COMMODITY  DRAIN 

A  continuous  supply  of  wood  for  existing  and  prospective  forest  in- 
dustries is  contingent  upon  a  favorable  balance  between  net  increment  and 
commodity  drain.   It  is  good  forest  economy,  however,  to  increase  produc- 
tion when  market  conditions  are  good  and  to  build  up  the  groviing  stock  v^hen 
prices  and  demand  have  fallen  off.   Consequently  the  balance  of  increment 
and  drain  for  a  single  year  should  not  be  used  as  an  arbitrary  criterion  of 
the  forest  situation.   Changes  in  wood  requirements,  utilization  practices, 
intensity  of  fire  control,  and  management  practices  are  a  few  of  the  unpre- 
dictable factors  that  may  change  the  whole  picture  in  the  space  of  a  few 
years.  Analysis  of*  the  specific  elements  affecting  the  increment  and  drain 
relation  in  a  single  year  is  of  value  nevertheless,  in  arriving  at  an  in- 
telligent appraisal  of  existing  conditions. 

Comparison  in  Board  Feet 

The   increment  of  both  pines  and  hardwoods  was  more   than  the   com:nodity 
drain  in  1937   (table   I9).      Although  the  pine   savz-timber  grovdng  stock  in- 
creased by  58  million  board  feet,    the  trend  v^as   tovrard  replacement  of  the 
old-grovrt.h  timber  mth  young  second  groxrth  of  poorer  quality.      The  drain  in 
old--groT/Yth  pine  was   3   times   the   increment,   v;hile   in   sawlog-size   second- 
growth  it  xvas  only  three-fourths  of  the   increment.      At  the  present  rate   of 
over-cutting  the   old-groiTth  pine  vfill  soon  be   reduced  to   a  negligible  quan- 
tity.     The  effect  upon  the  xvood-using  industries  v/ill  be   slight,   however, 
as  only  a  few  plants   in  the  unit  are  operating  entirely  in  old-grovd:h  pine. 
The   surplus  of   increment  over  drain  in  the   second-groTfth  pine   stands   is 
enough  to   compensate  for  the   over-cut  in  the  old  gro'ivth  and  provide  a   small 
reserve  for  building  up  the   saw-timber  growing  stock. 

Table  19.>  -  Balance  between  increment  and  drain  of  saw-timber  material,  1937 


Item 


Pine 


Hardwood 


Total 


-  -  -  -  Thousand  board  feet  -  -  - 
Net  grooving  stock,  January  1,  1937     9,082.800    5,182,000   14,26^,800 

Grovrt,h,  1937 
Mortality,  1937 


5/^2,300 
68,100 

216,800 
41,800 

759,100 
109,900 

A7A,200 
416,000 

175,000 
162,100 

649,200 
578,100 

4-  58,200 

+  12,900 

+  71,100 

Net  increment ,  1937 
Commodity  drain,  1937 

Net  change  in  growing  stock,  1937 
Net  grovang  stock,  December  31,  1937   9.141,000    5.194)900   14,335,900 

An  increase  of  13  million  board  feet  in  the  hardwood  grovang  stock, 
vriiich  here  includes  cypress  and  v/hite  cedar,  does  not,  of  itself,  indicate 
a  propitious  situation.  The  multiplicity  of  hardwood  species  of  varying 
quality  and  current  utilization  practices  are  important  factors  influencing 
the  increment  and  drain  relation  of  hardvroods  in  this  unit.   Increment  is 
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calculated  for  all  species,  several  of  vdiich  contribute  only  infrequently  to 
the  commodity  drain.   For  instance,  black  and  tupelo  gums  make  up  one-third 
of  the  hardvrood  saw-timber  voliome  and  a  large  share  of  the  total  increment, 
but  industrial  use  of  these  species  is  relatively  small.   In  effect,  the 
better-quality  red  and  v/hite  oaks,  red  gum,  ash,  yellow  poplar,  and  cypress 
are  being  overcut  and  the  less  valuable  ivater  and  post  oaks,  black  and  tupe- 
lo gums,  bay,  and  eLn  are  making  up  an  increasing  proportion  of  the  stand. 
Furthermore,  the  old-grovfbh  timber  is  being  cut  about  twice  as  fast  as  it  is 
growing  and  the  second  grovrth  replacing  it  is  not  equal  in  quality.   Eventu- 
ally the  forest  industries  will  be  affected,  for  at  present  about  tvro-thirds 
of  the  hard?rood  drain  is  cut  from  old-grovfth  stands. 

Comparison  in  Cubic  Feet 

The  total  sound-tree  growing  stock,  5^0  inches  d.b.h.  and  larger,  in- 
creased by  7  million  cubic  feet  in  1937 »  but  the  pine  component  of  the  for- 
est decreased  by  I^   million  cubic  feet  (table  20)-   It  is  rather  unusual  to 
have  the  pine  saw-timber  volume  increasing  (table  19)  and  at  the  same  time 
have  the  total  pine  stand  decreasing.  Figure  7  provides  one  explanation  of 
this  seeming  inconsistency.   Because  of  its  great  volume  and  the  large  drain 
upon  it,  the  second-groi^th  sawlog-size  condition  has  a  controlling  influence 
upon  the  balance  of  increment  and  drain.   Grovrth  of  the  board-foot  grooving 
stock  in  this  condition  is  augmented  by  a  considerable  recruited  volume, 
while  grovjth  of  the  cubic-foot  grov/ing  stock  is  bolstered  by  very  little  re- 
cruited volume.   Furthermore,  the  mortality  lost  from  the  cubic-foot  groxTth 
is  proportionately  tvd-ce  the  loss  from  the  board-foot  grovrbh.   This  combi- 
nation of  proportionately  small  recruited  volume  and  high  mortality  is  the 
major  cause  of  the  small  deficit  in  the  pine  cubic -foot  growing  stock. 


Table  20.  -  Balance  betiveen  increment  and  drain  of  all  sound  material,  1937 


Item 


Pine 


Hardvrood 


Total 


Net  groT/ing  stock,  January  1,  1937 

Grovrth,  1937 
Mortality,  1937 

Net  increment ,  1937 
Commodity  drain,  1937 

Net  change  in  growing  stock,  1937 
Net  grovfing  stock,  December  31 »  1937 


-  -  -  -  Thousand  cubic  feet  -  -  -  - 
2,23^,890   1,666,320    3,901,210 


109,030 
20,980 


66,Z^20 
17,800 


88,050 
92,290 


A8,620 
37,360 


-u.zuo 


+11,260 


175, A50 
38,780 


136,670 
129,650 


+7,020 


2,230,650   1,677,580    3,908,230 


In  spite  of  the  large  quantity  of  small  hardwoods  used  for  fuelwood, 
there  was  an  increase  in  the  hardwood  growing  stock.   Drain  exceeded  incre- 
ment in  the  old-grovrth  stands,  but  it  was  less  than  half  the  increment  in 
second-grovrth  stands.   The  accumulating  second-grovrth  material  is  entirely 
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suitable  for  fuelvrood,   the  second  largest  use  of  hardvraod,  but  much  of  it 
is  unsatisfactory  for  saw  timber.      To  prevent  the   constant  deterioration  of 
the  hardvrood  stands  lumbermen  should  make  every  effort  to  utilize  as  many 
species  as  possible  and  farmers   should  cut  their  fuelvrood  from  the   least 
desirable  species  and  poorest-quality  trees. 

Comparison  in  Cords 

A  comparison  in  cords   (fig.    9)  finds  total  grovrth  of  both  pines  and 
hardvroods  materially  in  excess  of  commodity  drain.     Mortality  drain  ivas  an 
important  item,  however,  and  cordvrood  and  sav;-timber  losses  from  this  cause 
were  great  enough  to  occasion  a  decrease  of  17,000  cords  in  the  pine  grov/- 
ing  stock-     A  large  part  of  this  pine  mortality  vra.s  in  second-growth  sav/- 
timber  stands  providing  material  eminently  suited  for  pulpwood-      Overcrowded 
stand  conditions  and  forest  fires,   both  factors  that  can  be  corrected  vri.th 
more  intensive  forest  management  practices,  were  responsible  for  most  of 
the  mortality  losses.      Reduction  of  pine  mortality  loss   is  especially  de- 
sirable in  view  of  the  probable  increase  in  commodity  drain  when  the  enlarged 
Plymouth  pulp  mill  goes  into  production. 


PINE  HARDWOOD 

RGURES.-  COMPARISON    OF  GROWTH  WITH  MORTALITY  AND  COMMODtTY  DRAIN,  1937 
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FAVORABLE  ASPECTS  OF  THE  FOREST  SITUATION 

Although  the  forest  situation  can  be  improved  materially,  it  has  at 
least  tvro  favorable  features  worthy  of  mention:  the  character  of  the  forest 
stand  and  the  diversity  of  markets  for  forest  products. 

Character  of  the  Stand 

Nearly  tvro-thirds  of  the  forest  land  is  stocked  v;ith  commercial 
saw-timber  stands  that  average  5»500  board  feet  per  acre.   It  is  profitable 
to  both  timber-land  oifmers  and  forest  industries  to  have  such  large  aver- 
age volumes  per  acre  on  so  much  of  the  forest  land.   Increment  is  likewise 
high,  averaging  I63  board  feet  per  acre  for  the  entire  forest.   The  second- 
groTJth  uncut  forest  condition,  v/'hich  occupies  about  one-fourth  of  the  for- 
est, has  an  increment  rate  of  nearly  300  board  feet  per  acre.   Furthermore, 
about  half  of  the  forest  land  is  occupied  by  the  loblolly  pine-hardvroods 
type,  the  most  important  type  from  the  standpoint  of  industrial  supply  and 
profitable  forestry.   Its  savilog-size  stands  have  an  average  volume  of 
5,970  board  feet  per  acre  and  the  increment  is  as  high  as  3S0  board  feet 
per  acre  in  the  second-grovfth  uncut  stands.   Forest  problems  exist  to  be 
sure,  but  for  most  of  the  forest  stand,  they  involve  making  better  v,rhat  is 
already  reasonably  good. 

Markets 

The  location  and  diversity  of  markets  for  forest  products  favor 
timber  production.      The  large   consuming  centers  of  the  Northeast,   includ- 
ing Philadelphia  and  Nevj'  York,  are  within  tmck  haul  of  this  unit.      Trans- 
portation costs  are  loY\rer  than  for  producing  areas  farther  south,   so   that 
a  larger  margin  is  left  for  stumpage  or  manufacturer's  profit.      The  furni- 
ture industry  in  the  nearby  Piedmont  area  of  North  Carolina  provides  a 
market  for  hardwood  lumber  as  well  as  for  hardvrood  furniture  veneers  and 
plyvrood.      A  market  for  pine  cordxTood  is  available  at  the  tivo   pulp  mills 
in  the  unit,   and  at  several  pulp  mills  in  Virginia.     There  is  also  a  demand 
for  hogsheads,   boxes,   crates,   and  baskets  in  v/hich  to  market  tobacco   and 
truck  crops.      These  varied  markets  provide  a   strong  incentive  for  timber 
grovdng . 
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FOREST  PROBLEMS  AND  REMEDIAL  l^ASURES 

Under  existing  conditions  of  forest  use  the  pine  cubic-foot  grov/ing 
stock  is  decreasing  in  volume  and  the  hardvrood  stand,  while  increasing,  is 
building  up  a  surplus  of  increment  only  in  the  less  valuable  species.  Fire 
protection  is  lacking  on  one-third  of  the  forest  land,  the  grovdng  stock  is 
deficient  in  total  volume  and  size-class  distribution,  and  there  are  large 
areas  of  denuded  pond  pine  land.  These  unfavorable  aspects  of  the  forest 
situation  warrant  more  detailed  comment. 

Forest  Fires 

Forest  fires  are  a  serious  deterrent  to  the  attainment  of  increased 
forest  production^  The  North  Carolina  Division  of  Forestry  has  most  of  the 
Western  Coastal  Plain  counties  under  protection  and  forest  fires  are  held 
within  reasonable  limits.   Intensification  of  fire  control  is  desirable  in 
these  counties  but  the  greater  need  is  for  the  extension  of  organized  pro- 
tection to  the  10  unprotected  counties  in  the  Tidewater  portion  of  the  unit. 
Forests  are  of  especial  importance  to  the  inhabitants  of  these  counties,  and 
in  several  of  them  fire  has  damaged  the  timber  stands  severely.   The  pond 
pine-hardwoods  type  has  suffered  particularly  from  fire,  and  it  is  safe  to 
say  that  productive  use  of  about  one-fourth  of  the  forest  land  in  the  unit 
depends  primarily  upon  the  control  of  fire  in  this  type. 

The  present  system  of  fire  control  is  based  upon  the  use  of  state 
and  federal  funds  to  provide  state  cooperation  v/ith  the  county  governments 
in  the  form  of  count}'"  protective  units,  and  v/ith  private  individuals  in  the 
form  of  private  protective  associations.   The  State  Division  of  Forestry 
has  charge  of  all  protection  activities  in  both  the  county  and  private  asso- 
ciations.  In  the  period  between  1921  and  1938  the  non-federal  forest  land 
under  organized  protection  in  the  State  has  been  increased  from  675,000 
acres  to  12  million  acres.  The  burned  area  in  the  1937~38  fiscal  year  v/as 
only  1.7  percent  of  the  protected  acreage.   I/ith  this  experience  and  effi- 
ciency the  Division  of  Forestry  can  extend  fire  control  to  the  10  unpro- 
tected counties  in  this  unit  as  fast  as  sufficient  funds  are  obtained  to 
finance  the  protective  organization.   These  counties  contain  approximately 
1.5  million  acres  of  forest  land-   Intensive  fire  protection  vrould  cost 
about  $65,000  per  year,  but  protection  equivalent  to  that  in  the  remainder 
of  the  unit  could  be  provided  for  about  $25,000  per  year. 

Deficiency  of  Grovdng  Stock 

The  growing  stock  is  incomplete  because  it  is  deficient  both  in  total 
volume  and  in  size-class  distribution.   The  pine  types  average  less  than 
half  of  full  stocking  (table  6)  and  the  hardwood  types  are  comparable.   Grow- 
ing-stock volume  in  the  pond  pine-hardv;oods  type  is  especially  small.  An- 
other fault  of  the  pine  grovdng  stock  is  the  relative  scarcity  of  the  small- 
est diameter  classes.   In  the  total  pine  stand  the  ratio  of  ^.-inch  to  6-inch 
trees  is  1.2  to  1.0,  and  in  the  6-  to  8-inch  trees  it  is  1.3  to  1.0.  Ratios 
in  other  survey  units  with  a  better  distribution  of  small  trees  approximate 
1.8  to  1.0  and  1.6  to  1.0,  respectively. 
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It  vdll  be  impossible  to  obtain  full  stocking  on  every  forest  acre- 
To  the  extent  that  it  is  possible,  the  forest  vdll  contribute  that  much 
more  raw  material  for  industry  and  employment  for  labor.   Improvement  in 
stocking  depends  upon  the  adoption  of  better  forest  practices  by  the  indi- 
vidual land-ovmer.   Forest  fires  should  be  controlled,  open  spaces  in  the 
stand  should  be  restocked  artificially  or  naturally  with  skillful  handling 
of  seed  trees  and  soil,  abandoned  fields  should  be  planted  if  natural  re- 
stocking is  not  satisfactory,  thinnings  should  be  made  at  intervals  to 
maintain  fast  growth  and  the  cut  should  be  restricted  to  less  than  the  in- 
crement until  the  desired  stocking  is  obtained.-  These  measures  would  in- 
crease the  proportion  of  young  pines  in  the  stand,  but  adequate  restocking 
also  should  be  assured  by  harvesting  methods  designed  specifically  to  aid 
in  re-establishing  a  forest  cover. 

Denuded  Areas 

The  large  areas  of  denuded  pond  pine  land  locally  knovm  as  "lights" 
or  "open  land"  are  so  extensive  and  unproductive  that  they  influence  the 
economy  of  v/hole  counties.   Dare  County  is  affected  most,  but  Hyde,  Tyrrell, 
and  Carteret  Counties  suffer  from  the  presence  of  extensive  acreages  of 
these  non-producing  lands.   The  "open  lands"  are  relatively  inaccessible, 
except  along  the  v;atercourses ,  and  frequent  fires  burn  unchecked  in  the 
heavy  cover  of  brush.   The  soil  is  naturally  poor  and  fires  have  further 
destroyed  its  fertility.   Establishing  a  forest  cover  will  be  difficult  and 
it  is  doubtful  v/hether  these  areas  should  be  considered  potential  commer- 
cial forest  lands. 

Any  program  designed  to  improve  conditions  upon  these  denuded  lands 
must  recognize  their  unsuitability  for  agricultural  use.   Timber  or  game 
production  seem  to  offer  the  best  possibilities-   In  either  case  complete 
fire  control  is  the  first  step.   Planting  will  be  necessary  on  more  than 
100 ^000  acres  to  restock  the  area  y/ith  timber-   Before  a  large-scale  plant- 
ing program  is  decided  upon,  research  is  needed  to  determine  possibilities, 
methods,  species,  and  planting  costs-   Because  of  the  expense  and  long- 
time nature  of  the  project  some  forai  of  public  ovmership  may  be  necessary 
if  restocking  is  considered  beneficial  to  the  public  interest. 

Developing  the  game  resources  of  these  lands  appears  to  be  a  possible 
solution.  A  definite  game  propagation  and  exploitation  program  could  be 
developed  without  exhorbitant  expense  and  such  a  program  vrauld  increase  the 
revenue  from  the  denuded  lands-   Deer  and  bear  hunting  in  these  unique 
coastal  areas  could  become  an  important  attraction  especially  vrhen  coordi- 
nated with  the  vidld  fowl  hunting  upon  the  Swanquarter  and  Mattarauskeet 
V/ildlife  Refuges  in  Hyde  County. 

Management  of  Pond  Pine 

Very  little  is  knovm  concerning  the  management  of  pond  pine.  Reli- 
able information  is  needed  in  this  unit,  where  the  pond  pine  type  occupies 
22  percent  of  the  forest  land-  Some  of  the  pulp  companies,  larger  lumber 
companies,  and  investment  ovmers ,  holding  thousands  of  acres  of  pond  pine, 
wish  to  adopt  management  practices  that  will  provide  a  greater  and  better 
quality  yield  of  vrood.  At  present  they  are  not  sure  of  the  correct  proce- 
dures. 
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The  basic  need  is  for  scientific  study  of  the  many   problems  by  com- 
petent men  trained  in  technical  forest  research.   Experimental  plots  should 
be  established  in  the  pond  pine  type  so  that  methods  can  be  v/orked  out  and 
checked  under  actual  forest  conditions.  Vfoodland  ovmers  are  nov/  asking 
should  pond  pine  pocosins  be  drained?  -v;ill  light  burning  of  the  ground 
cover  open  fallen  seed  cones  satisfactorily?  -ivill  the  sun  open  cones  that 
are  on  lopped  and  scattered  tops?  -must  the  top  layer  of  the  soil  be  burned 
off  for  the  seedlings  to  survive?  -and  hovi   can  the  open  spaces  in  pond  pine 
stands  be  restocked  naturally?  The  field  and  demand  for  research  in  the 
management  of  pond  pine  e::tends  all  the  v/ay  from  soil  treatment  to  the  har- 
vest cuttings  in  mature  stands o 

■Utilization  of  Hardvroods 

TvYO  undesirable  conditions  result  from  present  practices  of  hardv/ood 
utilization.   Concentrating  the  cut  upon  old-grov/th  timber  of  a  fev;  species 
has  the  effect  of  high-grading  the  timber  stand  both  as  to  species  and  qual- 
ity-  It  results  in  removing  the  best  material  much  faster  than  it  is  being 
replaced.  Greater  immediate  profits  may  accrue  to  the  hardv/ood  industries 
but  such  a  policy  \7ill  shorten  their  lives  o  Ways  and  means  must  be  found 
to  make  profitable  use  of  the  lovrer-quality  second-grovrth  hardvroods.  High- 
grade  vrell-equipped  hardvrood  dimension  mills  offer  one  solution.  Such  mills 
practice  close  utilization,  manufacture  their  product  xilth   especially  de- 
signed equipment  to  meet  U.  S.  Bureau  of  Standards  commercial  specifica- 
tions, use  a  variety  of  hardwood  species,  and  produce  a  refined  product  that 
has  a  higher  market  value  than  lumber » 

Partly  because  of  the  narrov/  range  of  hardvrood  utilization,  there 
has  developed  a  great  quantity  of  black  and  tupelo  gum  not  being  utilized 
in  proportion  to  its  rate  of  increase.   Sound  trees  of  these  species  con- 
tain 10  million  cords  and  cull  trees  contain  over  3  million  cords,  a  total 
volujue  of  sound  material  that  amounts  to  18  percent  of  the  cordv/ood  volume 
in  the  unit.   This  imraense  volume  of  material  should  contribute  more  to 
the  forest  economy  of  the  unit  through  increased  use  by   industry.   One  of 
the  pulp  mills  in  the  unit  plans  to  use  gum  for  a  part  of  its  requirements. 
The  available  supply  justifies  its  use  by  other  pulp  mills  that  drav/  upon 
this  territory.  Lacking  an  expansion  of  use  by  existing  mills,  there  is  an 
opportunity  for  a  new  pulp  mill  that  vdll  use  gum  as  ra.\r  material.  Also, 
hardvrood  dimension  mills  can  nov/  utilize  both  black  and  tupelo  gum  because 
of  improvements  in  kiln-drying  and  the  development  of  higher  speed  machinery. 
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REVIEW  OF  THE  REPORT 

Forests  constitute  one  of  the  major  natural  resources  of  this  unit ■ 
They  occupy  three-fifths  of  thp  land,  supply  raw  material  to  about  3^0 
manufacturing  plants  and  pro\/-ide  direct  employment  to  about  9»000  vrorkers. 
Forests  are  an  important  adjunct  of  many  farms ^  providing  domestic  fuelvrood, 
tobacco -curing  v;ood,  rough  construction  material,  and  forest  products  for 
sale.   They  also  provide  a  means  of  returning  to  productive  use  the  tobacco 
and  cotton  land  occasionally  abandoned-   In  certain  parts  of  the  unit  the 
forest  also  shelters  a  considerable  game  population  that  is  the  basis  for 
a  small  recreation  industry  - 

About  h   million  acres  of  forest  land  are  distributed  throughout  the 
unit,  4?  percent  on  rolling  uplands  or  level  lowlands,  30  percent  in  pocosins 
or  sivamps,  and  23  percent  in  river  bottoms-   Loblolly  pine  is  the  most  abun- 
dant species,  making  up  nearly  half  of  the  total  cubic-foot  volume.   Pine 
types  occupy  nearly  70  percent  of  the  forest  area  but  the  less  valuable  pond 
pine-hardvrood  type  is  found  on  about  one-third  of  the  pine  land.   Eighty- 
three  percent  of  the  forest  is  second  grovrth.   About  63  percent  of  the  forest 
land  supports  sawlog-size  stands,  3A-  percent  supports  under-sawlog-size 
stands,  and  3  percent  is  clear-cut-   The  total  sav/-timber  volume  is  1/^.3 
billion  board  feet,  about  two-thirds  pine  and  one-third  hardvroods .   There 
are  VS^l  million  standard  cords  of  wood  ivith  bark  or  4-9  billion  cubic  feet 
of  XTOod  only.   Increment  amounted  to  6^9  million  board  feet,  2.0  million 
cords,  or  13?  million  cubic  feet.   The  average  increment  per  acre  was  l63 
board  feet  of  sav^r  timber  or  one-half  a  cord  of  all  sound  material. 

Fully  360  forest  industrial  plants  operated  in  1937-   These  included 
335  savmills ,  12  veneer  mills,  7  cooperage  plants,  2  pulp  mills,  3  shingle 
mills,  a  mine  prop  plant  and  a  handle  plant   About  one  million  cords  of 
fuelvrood,  372  million  board  feet  of  sawlogs,  and  75  million  feet  of  veneer 
and  cooperage  logs  were  cut,  as  ivell  as  smaller  quantities  of  crossties, 
poles,  pulpvrood,  mine  props,  shingles,  export  logs,  and  handle  stock   The 
forest  resource  thus  provided  3  million  man-days  of  employment  or  full- 
tijue  vrork  to  about  9''000  people.   Commodity  drain  was  578  million  board  feet 
of  saw  timber  or  130  million  cubic  feet  of  all  sound  material-   The  board- 
foot  increment  vra.s  greater  than  drain  so  the  forest  grov/ing  stock  increased 
by  71  million  board  feet.   The  cubic-foot  increment  of  pines  ivas  less  than 
the  drain  but  a  surplus  of  increment  in  the  hardvroods  more  than  compensated 
for  the  deficit,  so  the  forest  as  a  ¥/hole  increased  by  7  million  cubic  feet. 

Although  the  forest  grovri.ng  stock  increased  slightly  in  1937  3  there 
was  not  enough  surplus  to  justify  a  general  expansion  of  the  forest  indus- 
tries. A  fe?;-  plants  to  utilize  lov;-grade  hardvroods  are  needed  nov/  but  other 
plants  cannot  be  established  upon  a  sound  basis  until  the  forest  yields  are 
increased.   This  can  be  accomplished  by  improving  the  present  grovang  stock 
through  more  intensive  fire  control,  education  of  landoxvners  in  forest  man- 
agement practices,  restoration  of  denuded  areas,  research  in  management  of 
pond  pine,  and  improved  methods  of  timber  utilization.   These  measures 
should  increase  the  forest  yields  in  the  unit  as  a  v/hole  by  at  least  one- 
half,  thus  providing  for  a  parallel  increase  in  the  forest  industries. 
Because  of  its  favored  position  in  relation  to  markets  this  unit  can  vrell 
benefit  from  an  intensified  development  of  its  forest  resource. 
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GLOSSARY 

General 

Forest  Survey  Unit.  —  The  term  "forest  survey  unit"  denotes  an  area  of  4 
to  10  million  acres  in  vyhich  topographic,  forest,  economic,  and  indus- 
trial conditions  are  reasonably  homogeneous. 

Land~use  Classes 

productive  forest  area.  —  Forest  land  having  qualities  essential  for  the 
grovrt/h  of  commercial  timber. 

Nonproductive  forest  area.  —  Forest  land  lacking  qualities  essential  for 
the  grovrth  of  commercial  timber. 

Cropland,  old  and  new.  —  Land  used  for  production  of  farm  or  orchard  crops 
or  evidently  so  used  during  the  past  5  years.   This  includes  new  crop- 
land, i.e.,  land  converted  from  forest  to  cropland  v;ithin  5  years  prior 
to  survey. 

Pasture .  —  Cleared  or  open  land  under  fence  used  primarily  for  grazing. 

Abandoned  cropland.  —  Land  once  cultivated  but  shovrLng  distinct  evidence 
of  having  been  abandoned  for  agricultural  crop  production. 

Other  non-forest.  —  Areas  included  within  the  corporate  limits  and  surbur- 
ban  or  industrial  sections  of  cities  and  communities;  pov/er,  rail,  and 
highv/ay  rights-of-v;ay;  marsh;  and  nonmeandered  waten^ra,ys. 

Forest  Types 

Loblolly  pine-hardv/oods,.  —  Stands  in  xvhich  pines  make  up  25  percent  or  more 
of  the  dominant  and  codominant  stems  with  loblolly  pine  predominating. 

Pond  pine-hardvroods.  Stands  in  v;hich  pines  make  up  25  percent  or  more  of 
the  dominant  and  codominant  stems  v.dth  pond  pine  predominating. 

Upland  hardwoods.  —  Stands  in  vfhich  minced  oaks  and  other  hardwoods  make  up 
75  percent  or  more  of  the  dominant  and  codominant  stems,  usually  found 
on  the  rolling  upland  sites. 

Bo t tom- land  ha rdwo o ds .  —  Stands  in  which  hardwoods  make  up  75  percent  or 
more  of  the  dominant  and  codominant  stems,  usually  found  in  river 
bottoms  and  swamps. 

Diameters 

P.b.h.  (diameter  at  breast  height).  —  Diameter,  outside  of  bark,  measured 
at  Uz   feet  from  the  ground. 
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Diameter  class.  —  All  trees  were  recorded  in  2-inch  diameter  classes,  in- 
cluding diameters  1.0  inch  below  and  0.9  above  the  stated  midpoint, 
e.g. ,  trees  7'0  to  8,9  inches  d.b.h.  are  placed  in  the  8-inch  class. 

Tree  Classification 

Sound  savj'log-size  tree.  —  A  pine,  cypress,  or  white  cedar  tree  at  least 

9.0  inches  d.b.h.,  or  a  hardwood  tree  at  least  13. 0  inches  d.b.h.,  T;ith 
not  less  than  one  sound  butt  log  12  feet  long,  or  with  50  percent  of 
the  gross  volume  of  the  tree  in  sound  saw  timber. 

Sound  under-sawlog-size  tree.  —  Any  tree  over  1.0  inch  d.b.h.  and  less  than 
sav;log-size ,  ^vith  a  reasonably  straight  sound  stem. 

Cull  tree.  —  Any  tree  that  fails  to  qualify  as  a  sound  sawlog  or  under- 
sawlog-size  tree  because  of  form,  limbiness,  rot,  or  other  defect. 

Pole  tree.  —  Pine  trees  that  vdll  produce  a  pole  conforming  to  specifica- 
tions of  the  American  Standards  Association. 

Forest  Conditions 

Sawlog  Size 

Old  growth,  uncut.  —  Stands  composed  of  trees  having  the  characteristics 
of  the  original  mature  timber  of  the  region  and  containing  at  least 
1,000  board  feet  per  acre  of  merchantable  species  in  hardwood  types, 
and  600  board  feet  per  acre  in  pine  types,  with  less  than  10  percent 
of  the  volume  cut. 

Old  growth,  partly  cut.  —  Old-grov/th  stands  from  which  10  percent  or  more 
of  the  volume  has  been  cut,  leaving  a  minimum  of  1,000  board  feet  per 
acre  in  the  hardwood  types,  or  6OO  board  feet  per  acre  in  the  pine 
types. 

Second  growth,  uncut.  —  Stands  of  second  grovfth  having  at  least  6OO  board 
feet  per  acre  in  trees  of  sawlog-size,  and  with  less  than  10  percent 
of  the  sawlog-size  trees  removed. 

Second  groxTth,  partly  cut.  —  Stands  of  second  grovjth  from  T;hich  10  percent 
or  more  of  the  sawlog-size  trees  have  been  removed  but  v/ith  the  re- 
maining stand  containing  6OO  or  more  board  feet  per  acre. 

Under  Savilog  Size 

Second  grox^th.  —  Young  second-grovrth  stands  in  XThich  the  volume  of  timber 
in  trees  of  sawlog  size  is  less  than  6OO  board  feet  per  acre  and  the 
remainder  of  the  trees  are  belov;  sawlog  size. 

Reproduction.  —  Stands  too  young  to  classify  as  second  growth  having  at 
least  80  well  distributed  seedlings  per  acre. 

Clear-cut.  —  Cut-over  areas  having  insufficient  young  grovrth  to  qualify 
either  as  second  grovjth  or  reproduction. 
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Voliime  Estimates 

Board-foot  voliame-    —  Only  the   saw-timber  portion  of   sawlog-size  trees  are 
included  in  this   estimate.      Top  diameters   vary  vfith  the   limits  of 
usable  material.      Deductions  are  made  for  vroods   cull  and  for  loss   in 
sawing  at  the  mill. 

Cordwood  volume.    —  This   volume    (including  bark)    is   derived  from  the  follov/- 
ing  sources: 

lo      The   sawlog  portion  of   sawlog-size   trees. 

2.  The  portion  nf   saw-timber  trees  not  usable  as   sawlogs  but  accept- 
able as   cordwood^      This  includes   the  upper   stems   of  pine  and  cedar 
and,   unless  otherwise  noted,   the  upper  stems  and  limbs  of  hardvroods 
and  cypress.      The  minimum  diameter  limit  is   U.O  inches  outside   bark. 

3.  The  full  stem  of  sound  under-sawlog-size  trees,  at  least  5-0  inches 
dob.h.  ,  to  a  variable  top  diameter  not  less  than  I+-0  inches  outside 
bark. 

/V"      The  estimated   sound  material  in  cull  trees. 

Deductions  for  cull   include  only  the  volume   in  defects  which  cause   the 
material  to   be  unsuited  for  cordxTOod-      Sweep  and   slight   crook  are  not 
regarded  as  defects. 

Cubic-foot  volume.    —  This   volume   is   derived  from  the   same   sources  as  the 
cordwood  volume  except  that  bark  is  not  included. 

Standard  cord.  —  A  stacked  pile  of  round  or  split  vrood  bolts  measuring 

A'  X  4'  X  8'  and  estimated  to  contain  90  cubic  feet  of  vrood  and  bark 
in  the  pine,  cedar,  and  cypress  species,  and  80  cubic  feet  of  vrood  and 
bark  in  the  hardwood  species. 

Increment 

Growing  stock.    —  The    sum  of  the   volumes   of  all  sound  trees    5.0  inches  d.b.h. 
and  larger;    dead  and  cull  trees  and  tops   of  hardvrood  and  cypress  not 
included. 

Board-foot  increment.  —  Includes  the  net  grovrt-h  on  the  savi-timber  portion 
of  savrlog-size  trees,  plus  the  volume  in  sound  trees  reaching  savrlog- 
size. 
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Cordwood  increment.    —  Includes  the  net  grovjth  on  the   sound  stemrrood  of 

pines  and  cedar  5-0  inches  d-b,h,    and  over,    on  under  sav;log-size  hard- 
woods and  cypress,   and  on  the  sawlog  portion  of  sawlog-size  hardvraods 
and  cypress,  plus  the   sound-tree  volume  of  all  species   reaching  5-0 
inches  d^b.h.    during  the   increment  period. 

Cubic-foot  increment.    —  Omits   bark  volumes,   otherwise  material  is   identical 
vrith  cordwood. 

Mortality 

Mortality.  —  The  volume  lost  from  the  grovdng  stock  of  the  forest  through 
the  death  of  individual  trees.   Natural  causes  of  mortality  include 
lightning,  tree  competition,  old  age,  disease,  insects,  drought,  and 
mnd.   Fire  is  the  major  man-caused  source  of  mortality. 
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PREFACE 

Through  the  McSvreeny-McNary  Act  of  1928,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  v;as  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Experiment  Stations  T/as  made  responsible  for  the  work  in  its  terri- 
tory.  In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity  of 
the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  divided  into  5  major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  condition 
of  forest  lands,  and  the  quantity,  species,  and  quality  of  the 
tijnber  on  these  lands. 

2.  Growth.  Determination  of  the  current  rate  of  timber  grovrth. 

3.  Drain.   Determination  of  the  amount  of  industrial  and  domestic 
wood  use,  and  the  total  loss  resulting  from  fire,  insects,  dis- 
ease, suppression,  and  other  causes. 

U'      Requirements.   Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers, 

5"  Policies  and  planso  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management , 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Piedmont  Region  of  North  Carolina,  one  of 
the  four  units  into  v/hich  the  State  was  divided.   Similar  releases  have 
been  published  for  the  two  Coastal  Plain  Units  and  to  complete  the  State  a 
release  for  the  Mountain  Region  vdll  be  published  during  this  calendar  year. 

Information  on  the  physical  forest  resources  ivas  obtained  by  a  field 
survey  made  in  the  spring  of  1937»   In  all,  12,737  sample  plots  vrere  estab- 
lished at  intervals  of  one-eighth  of  a  mile  on  compass  lines  10  miles  apart, 
extending  across  the  unit  in  a  northeast  direction.   The  statistical  sample 
obtained  from  these  plot  records  forms  the  basis  for  all  area  and  volume 
estimates  in  this  report,  except  vrfiere  other  sources  are  directly  credited. 
Ovdng  to  the  method  of  sampling,  small  tabular  items  have  the  greater 
probability  of  error  and  should  be  considered  as  indicating  relative  magni- 
tude rather  than  actual  values. 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
purposes  were  obtained  by  canvassing  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic  consumers. 


Forest  Sur\rey  Staff 
Assisting  in  the  Preparation  of  this  Report 

Field  inventory  W.   E.    Houser,   In  charge 

Compilation  and  analysis)   G.   E.  Morrill,   In  charge 
of   inventory,   grovjth        )   T.   C   Evans 
and  drain  data  ) 


11 


CONTENTS 


Page 


Preface  i 

Introduction  1 

Physical  Characteristics  of  the  Unit  1 

Social  and  Industrial  Conditions  2 

People  2 

Agriculture  2 

Manufacturing  3 

Power  5 

Taxation                                     ■  5 

Land  oivnership  and  use  6 

Description  of  the  Forest  Resource  8 

Species  8 

Forest  types  9 

Forest  conditions  12 

Site  quality                        '  lA 

Age  15 

Stocking  l6 

Forest  fires  18 

Volume  of  the  Forest  Resource  19 

Board-foot  volume  19 

Cordvrood  volume  25 

Cubic-foot  volume  28 

Poles  29 

Increment  of  the  Forest  30 

The  interrelation  of  the  elements  of  increment  30 

Increment  of  the  total  stand  30 

Increment  per  acre  32 

Primary  Forest  Industries  34- 

The  lumber  industry  3A 

Other  forest  products  37 

Employment  39 

Commodity  Drain                            '  1^1 

Comparison  of  Increment  Ydtii  Commodity  Drain  4.2 

Comparison  in  board  feet  ^2 

Comparison  in  cubic  feet  Z^3 

Comparison  in  cords  1+1^ 

Forest  Problems  and  Remedial  Measures  1+6 

Land  use  46 

Forest  production  U^ 

Forest  products  utilization  1+8 

Reviev;  of  the  Report  50 

Glossary  52 


111 


FOREST  RESOURCES  OF  THE 
PIEDMONT  REGION  OF  NORTH  CAROLIM 

INTRODUCTION 

The  purpose  of  this   report   is   to   describe   the   forests  and  forest 
industries  of  the  Piedmont  Region  of  North   Carolina,      Because  forests  occu- 
py nearly  one-half  of  the   land  they  constitute  a    resource  that  cannot  be 
neglected  in  a  well-planned  program  of  land  use,   industrialization,  and 
social  betterment  ^      Accurate  and  up-to-date  data  are  needed  to   pi^operly 
evaluate   the   relation  of   forests  and  forest   utilization  to    the  economy  of 
the  whole   region 

To  meet   this  need  the   report  provides  a   brief  description  of   the 
present  physical,    sTcial,   and  industrial  make  up  of  the  Piedmont.      The 
forest  resource   is  portrayed  in  considerable  detail  and  the   effect  of  its 
utilization  upon  industry,   emplo^Tnent ,  and  land  use   is   set  forth.      Forest 
problems  are  presented  and  remedial  measures   suggested.      Adjustments  in 
land  use,   forest  production,   and  forest  products  utilization  are   recoramend- 
ed  to  provide   for  more   complete  development  of  the  forest  resource. 

PHYSICAL  CHARACTERISTICS  OF  THE  UNIT 


FIGURE   I 


North  Carolina  Forest  Survey  Unit  3 
is   composed  of  35   counties   lying  be- 
tvreen  the  mountains  on  the  vrest  and 
the   Coastal  Plain  on  the  east.      It 
corresponds  as  closely  as   county 
lines  permit  vri-th  the  physiographic 
boundaries  of  the  Piedjnont  Plateau. 
The   unit   contains   10-6  million  acres, 
approximately  one-third  the  area  of 
the  State. 


The  topography  is   characterized  by  rolling  hills  and  valleys,   sub- 
dued in  comparison   to    the   rugged  mountains  but   less  monotonous  than  the 
level  Coastal  Plain  -      Elevations  range   from  1.000  feet  in  the  northvrestern 
section  to   about   500  feet  along  the   "fall   line"  at  the   eastern  edge  of  the 
Piedmont. 

A   large  part   of   the   unit   contains  good  agricultural  soils-      Sandy 
loams,    red  clays,   and  clay  loams  predominate  and  the  Cecil   clay  loam  and 
the  Cecil  sandy  loam  are  the   tv;o  most   extensive   soil   types.      Forests  grov/ 
on  practically  all   of   the   soils  and  they  occupy  most  of  the   land  not  used 
for  agriculture. 

The  most   important  drainage  basins  of  the  Piedmont  Region  are   those 
of  the  Roanoke,   Tar,   Neuse ,   Cape  Fear,  Yadkin,   Catavfba ,   and  Broad  Rivers. 
The  Yadkin  and  Catawba  Rivers  drain  more   than  half  of   the  Piedmont  and  are 
especially  important  as  a   source   of  hydro-electric  power. 


SOCIAL  AND  INDUSTRL\L  CONDITIONS 

The  Piedmont  supports  interrelated  urban,  agricultural,  and  indus- 
trial life.   Scattered  throughout  its  entire  area  are  large  numbers  of 
thriving  villages  and  tox"ms  and  several  fast-grovdng  cities.   Compared  vdth 
other  southern  areas  this  unit  is  highly  diversified  both  agriculturally 
and  industrially.   Farm  products  include  tobacco,  cotton,  corn,  potatoes, 
truck  crops,  and  dairy  produce.   It  is  the  center  of  furniture  manufacture 
in  the  South,  and  leads  the  nation  in  the  production  of  cigarettes  and 
textiles.   Furthermore  no  other  equal  area  in  the  southeast  contains  so 
many  savmills  and  other  primary  and  secondary  wood-products  plants. 


OCCUPATIOMS 

OF     EMPLOYED 

1935 
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-'LTURE 

-ACTURING 
AILING 
4-  WHOLESALING 
5  -  MISCELLANEOUS 


People 

About  half  of  the  people  in  the  State  live  in  this 
unit  and  the  proportion  is  increasing.   The  popu- 
lation reached  1^5  million  by  1930,  almost  doubling 
in  30  years.   Urban  and  rural  population  are  in 
better  balance  than  in  most  of  the  Southeast  as  35 
percent  of  the  population  is  urban,  A-2  percent  is 
rural,  and  23  percent  lives  in  small  towns  and  vil- 
lages-  This  is  a  result  of  the  rapid  industriali- 
zation that  has  taken  place  since  I9OO.   The  grovjth 
of  several  of  the  cities  has  been  phenomenal.   The 
concentration  of  the  furniture  industry  at  High 
Point  and  tobacco  manufacturing  at  Durham  caused 
an  eight  fold  increase  in  the  population  of  these 
cities  betvreen  I9OO  and  1930.   Charlotte  and  Winston- 
Salem,  the  tvro  cities  ^^dth  more  than  75,000  inhabi- 
tants, have  had  a  less  meteoric  grovrth  but  never- 
theless contain  five  times  as  many  people  as  in 
1900.   The  groTivth  of  the  more  industrialized  coun- 
ties has  been  in  part  at  the  expense  of  the  nearby 
rural  counties.  This  drain  has  not  been  great 
enough  to  reduce  the  population  of  any  county,  but 
Alexander,  Casv/ell,  Chatham,  Davie,  Montgomery,  and  Stokes  Counties  remained 
practically  constant  in  population  betvreen  I9OO  and  1930  while  Guilford, 
Forsythe,  and  Gaston  were   increasing  by  180  percent  or  more.   Industrializa- 
tion has  unquestionably  vitalized  the  Piedmont  but  half  of  the  500,000 
people  gainfully  employed  in  1935  still  depended  upon  agriculture  for  their 
livelihood. 
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FIGURE  2 


Agriculture 

Between  I9OO  and  1935  the  number  of  farms  in  this  unit  increased  by 
2/V  percent  T/hile  the  land  in  farm  oxTOership  decreased  by  about  10  percent. 
The  result  has  been  to  reduce  the  size  of  the  average  farm  from  95  to  72 
acres  and  to  reduce  the  proportion  of  full  ownership  from  55  to  /4A  percent. 
According  to  the  Bureau  of  the  Census  there  were  120,000  farms  in  1935 j 
containing  8.5  million  acres.  The  average  farm  consisted  of  35  acres  of 
vroodland,  27  of  cropland,  5  of  pasture,  and  5  devoted  to  miscellaneous 
uses.   The  practice  of  subdividing  the  farm  acreage  into  more  and  smaller 
farms  is  causing  a  gradual  reduction  in  the  size  of  the  average  farm  vrood- 
land, a  trend  that  may  eventually  limit  farm  forest  products  to  little  more 
than  fuelwood  for  home  consumption. 


-2- 


The  value  of   crops  and  livestock  produced  in  1935  vms  approximately 
85  million  dollars,   according  to   data  published  by  the  North  Carolina  Crop 
Reporting  Service  ^      The  tobacco    crop  v/as  valued  at  37  million  dollars, 
cotton  at  lU  million,   corn  at  13  million,   livestock  at  about  7  million,   and 
miscellaneous   crops  the   remainder^      The   Census  of  Agriculture  also    reported 
one  million  dollars  vrorth  of  forest  products  sold  from  farms  in  1934.     The 
per-farm  value  of   cash  crops  harvested  was  about  1^.50  dollars-      By  compari- 
son,  forest  products  from  farms   returned  about  90  dollars   in  cash  per  farm 
to   the   10  percent  of  farms   reporting  sales  of   forest  products. 

Manufacturing 


EMPLOYMENT     IN 
MANUFACTURING 
1935 


I  -  TEXTILES 

2-  TOBACCO 

3-  FURNITURE 

4-  FOREST    PROIJUCTS 

5-  ALL    OTHERS 


The  Piedmont  of  North  Carolina  has  experienced  a 
tremendous  industrial  expansion  since  I9OO0   In  the 
v/hole  State  at  the  beginning  of  the  century  there 
were  only  70,000  employees  in  all  manufacturing 
industries,  receiving  only  11+   million  dollars  in 
wages  and  producing  goods  valued  at  95  million. 
By  contrast,  in  1935  the  industries  of  the  Piedmont 
alone  gave  employment  to  about  220,000  employees, 
earning  about  100  million  dollars,  and  producing 
goods  valued  at  close  to  a  billion  dollars-   The 
major  factor  responsible  for  this  industrial  growth 
has  been  cheap  and  abundant  hydro-electric  power, 
of  which  large-scale  commercial  development  began 
about  1900  -   Ample  supplies  of  rav/  material  such 
as  cotton,  tobacco,  and  forest  resources,  as  v/ell 
as  an  adequate  supply  of  labor  and  nearness  to  markets  were  important  con- 
tributing factors,  Uithin  a  radius  of  500  miles  of  the  center  of  the  Pied- 
mont is  half  the  population  of  the  United  States  and  a  majority  of  the  more 
concentrated  urban  markets. 
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FIGURE    3 


Textiles;      North  Carolina  leads   the  nation  in  textile  production. 
The  Census  of  Manufactures  reported  about  6-40  textile  mills   in  the   State 
in  1935  J   of  which  nearly  60O  viere   located  in  the  Piedmont-      Gaston,  Meck- 
lenburg, and  Guilford  Counties  are  important  textile  producers,   and  the 
tovrel  mills  at  Kannapolis,   the   hosiery  mills  at  Durham,   and  the  denim  mills 
at  Greensboro,   rank  among  the  vrarld's  largest-      Approximately  150,000  people 
Tj-ere  employed  in  1935   in  the   textile  mills  of  the  Piedmont,   v;here  they 
earned  about   100  million  dollars   in  vra.ges,   and  produced  goods   valued  at 
close  to   /400  million  dollars - 

Small  quantities  of  v;ood  products  are   required  by  the   textile   in- 
dustry.    Wooden  shuttles,   picker  sticks,    spools,   bobbins,   cones,    cobs,   and 
quill  boards  are  used  in  the   spinning  and  weaving  processes.      Part  of  the 
vrood  for  the   shuttles  and  picker  sticks  is   cut   in  this  unit.      Dog;yood  is 
favored  for  shuttles  because  it  is  heavy,   hard,  and  strong  and  vrears  smooth 
with  continued  use  v/hile  hickory  has  been  found  best  for  picker  sticks. 
The   essential  high-quality  trees  of   these   species  are   scattered  through  the 
Piedmont  and  less   than   500  cords  of   dogivood  and  100,000  board  feet  of  hick- 
ory vrere  cut  for  these  products  in  1937- 
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Tobacco ;  '  North  Carolina  is  the  leading  state  in  the  manufacture  of 
tobacco,  specializing  in  the  production  of  cigarettes  and  smoking  tobacco. 
Factories  at  Durham,  Winston-Salem,  and  Reidsville ,  all  in  the  Piedmont, 
account  for  practically  all  of  the  State's  output.  According  to  the  Census 
of  Manufactures  the  tobacco  manufacturing  industry  furnished  employment  to 
about  17,000  people  in  1935,  ivho  earned  13^5  million  dollars  and  made  prod- 
ucts valued  at  4-63  million  dollars. 

The  forests  of  the  Piedmont  contribute  materially  to  the  conduct  of 
the  tobacco  industry.  Forty  percent  of  the  United  States  tobacco  crop  is 
grown   in  North  Carolina  and  about  one-third  of  the  State's  production  is 
grovvn  in  the  Piedmont,  in  1937  about  180  million  pounds.   Curing  and  stor- 
ing this  immense  quantity  of  tobacco  requires  a  large  amount  of  vrood,  ivhich 
is  cut  locally.  Firewood  is  used  for  curing  most  of  the  flue-cured  tobacco  , 
the  curing  leaves  are  hung  upon  lYooden  tobacco  sticks  in  log  or  wooden- 
frame  curing  barns,  the  tobacco  is  sold  at  the  markets  in  wooden  tobacco 
baskets,  and  is  stored  in  wooden  hogsheads.   The  firewood  requirement  alone 
exceeded  one-third  of  a  million  cords  in  1937- 

Furniture;  The  furniture  manufacturing  industry  of  North  Carolina 
started  at  High  Point  in  1888.   It  has  grovm  steadily,  experiencing  espe- 
cially rapid  development  betxreen  1914-  and  1919'  Most  of  the  factories  are 
located  in  the  Piedmont,  and  High  Point,  with  its  large  furniture  exposi- 
tion building,  is  the  furniture  center  of  the  South.  About  14- ,000  people 
v/ere  employed  in  the  150  furniture  factories  of  the  unit  in  1935-  They 
received  about  9  million  dollars  in  v/ages  and  produced  furniture  valued  at 
nearly  35  million  dollars. 

The  original  establishment  of  the  furniture  industry  in  the  Piedmont 
of  North  Carolina  was  due  largely  to  the  abundant  supply  of  good-quality 
oak  timber.   The  hardwood  timber  supply  has  not  kept  pace  v/ith  the  rapidly 
grovdng  industry,  however,  and  today  much  of  the  hardwood  must  be  shipped 
several  hundred  miles  to  the  factories.  Nevertheless,  the  local  forests 
provide  ravir  material  for  about  UO   plants  making  furniture  veneers  and  di- 
mension stock,  for  the  savmills  cutting  the  estimated  20  million  board  feet 
of  pine  crating  material  required  each  year,  and  for  the  limited  number  of 
sawmills  cutting  hardwood  lumber  for  furniture  use. 

Forest  products.   In  addition  to  furniture  factories  the  Piedmont 
of  North  Carolina  contains  ar  abundance  of  v/ood-using  plants.  Those  using 
wood  direct  from  the  forest  are  most  numerous,  numbering  about  1,660  in 
1937'   Small  portable  savmiilis  comprise  the  majority  of  these  establish- 
ments but  there  are  more  than  50  plants  making  either  veneer,  furniture 
dimension,  handle  or  shuttle  blocks,  cooperage,  or  tobacco  baskets.   These 
primary  forest  industries  xvill  be  discussed  in  more  detail  later  in  the 
report.  Secondary  plants  that  buy  semi -finished  material  for  further  manu- 
facture, include  those  making  finished  lumber,  millwork,  ?/ooden  containers, 
plywood,  and  miscellaneous  wood  products  such  as  coat  hangers,  v/ash  boards, 
and  toys.  Altogether  there  were  nearly  1,750  wood-products  plants  in  1937* 
They  employed  about  10,000  people,  exclusive  of  woods  labor,  and  manufac- 
tured products  valued  at  about  10  million  dollars. 
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Povier 

A  description  of  the  Piedmont  vrould  be  incomplete  vdthout  brief  men- 
tion of  its  power  resources.   Beginning  in  I898  v/ith  a  small  plant  in  the 
Yadkin  River  at  Idols,  hydro-electric  development  has  proceeded  rapidly 
until  today  there  are  21  plants  mth  a  capacity  of  nearly  500,000  horsepovrer. 
Four  steam  generating  plants  provide  an  additional  330,000  horsepovrer  and  a 
fifth  one  of  large  capacity  is  under  construction  in  Rutherford  County. 
Abundant  cheap  pov/er  has  been  a  major  factor  in  the  development  of  the  to- 
bacco ,  textile,  and  furniture  industries.   Forest-products  industries  have 
made  infrequent  use  of  electric  pov/er  in  the  past  but  present-day  veneer 
plants,  planing  mills,  and  dimension  stock  mills  are  using  electricity  for 
povrer  and  its  use  by  other  wood-products  plants  v/ill  increase  as  local  dis- 
tribution lines  tap  more  rural  communities. 

Steam-electric  plants  are  generating  an  increasing  amount  of  the 
electric  energy  used  in  the  Piedmont.   They  have  become  remarkably  efficient 
in  recent  years  and  it  is  probable  that  they  ^vill  be  utilized  for  new  in- 
stallations in  all  but  the  most  favorable  hydro-electric  locations.   Water 
control  is  a  major  problem  of  the  existing  hydro-electric  plants.   The  for- 
ests of  the  unit  have  a  strong  beneficial  influence  upon  stream  flow  because 
they  reduce  flood  crests,  retard  erosion,  and  check  silting  of  rivers  and 
reservoirs. 

Taxation 

The  assessed  value  of  all  real  and  personal  property  in  the  Piedmont 
amounting  to  1,^-  billion  dollars  was  60  percent  of  the  State  total  in  1937- 
It  v;as  taxed  at  county-vri.de  rates  varying  from  AS  cents  to  $200  per  $100 
of  assessed  valuation  and  yielded  about  11 .7  million  dollars  in  taxes. 
Assuming  an  average  tax  of  15  cents  per  acre  on  forest  land  and  timber  the 
forests  of  the  unit  vrere  the  base  for  about  6  percent  of  the  county  taxes. 

Because  85  percent  of  the  forest  land  is 
on  farms  the  trend  of  farm  tax  rates  has 
a  direct  bearing  upon  forest  land  tax 
costs.   Figure  A  is  based  upon  only  10 
counties  of  the  Piedmont  but  it  shov/s  how 
the  tax  rates  rose  steadily  during  the 
years  of  increasing  income,  and  hov;  they 
fell  during  the  depression  years. 1/  Vfliile 
the  tax  rate  tends  to  follow  farm  income 
changes  there  is  usually  a  lag  in  adjust- 
ing it  to  a  declining  farm  income.   Occasionally  this  causes  premature  cut- 
ting of  farm  forests  in  order  to  obtain  money  for  taxes. 


TAX     RATE    PER    ACRE    ON    LAND    IN  FARMS 
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l/Forster,  G.  \L     Recent  changes  in  tax  rates  on  farm  real  estate  in 
North  Carolina,  N.  C.  Agr»  Exp.  Sta ,  ,  Information  Series  No.  3,   Nov.  1937. 
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For  taxation  purposes  forest  land  is  generally  classified  by  tax 
assessors  as  Y;asteland,  cutover  land,  woodland,  or  timber  land.  Allocation 
of  forest  land  into  these  four  classes  is  not  uniform  among  counties.  Data 
obtained  in  1937  in  four  counties  of  the  Piedmont  indicates  the  range  in 
assessments  and  taxes  per  acre .2/  Woodland  was  assessed  at  $10.83  in 
Rutherford  County  and  $20.88  in  Durham  Count;/,  v;hile  timber  land  varied  from 
$7.73  in  Rutherford  County  to  $26, 5 A-  in  Iredell  County.   The  average  tax  per 
acre  ranged  from  4.7  cents  on  vasteland  to  35 .6  cents  on  timber  land.   The 
Exemption  Law  passed  in  1939  is  of  particular  importance  to  farmers  v/ho  vdsh 
to  plant  trees  on  abandoned  farm  land.   It  instructs  tax  assessors  to  make 
no  increase  in  the  tax  valuation  of  reforested  land  until  10  years  after 
such  planting. 

Land  Ovmership  and  Use 

Eighty-five  percent  of  the 
forest  land  in  the  unit  is 
in  farm  ovmership.   Indus- 
trial oivnership  by  forest- 
products  industries  is  very 
limited,  probably  totaling 
less  than  50,000  acres  in 
tracts  generally  smaller  than 
1,000  acres.  Federal  ovmer- 
ship is  limited  to  23,000 
acres  in  Davidson,  Montgom- 
ery, and  Randolph  Counties 
that  make  up  part  of  the 
Uharie  Forest  Purchase  Unit. 
"'"'"^'  The  State  ovms  7,300  acres 

in  the  Hanging  Rock  and  Mo rrov;  Mountain  State  Parks,  located  in  Stokes  and 
Stanley  Counties,  respectively.   The  remaining  forest  area,  about  700,000 
acres,  belongs  to  povrer  companies,  local  tovmspeople ,  and  other  private 
oT/ners.  Planned  sustained  yield  management  is  practiced  on  very  little  of 
the  forest  land,  probably  less  than  10  percent. 


PERCENT    OF   COUNTY 
OCCUPIED     Br     FARM     FORESTS 


The  use  of  land  in  the  Piedmont  nov;  depends  primarily  upon  the  cus- 
toms, attitudes,  and  practices  of  the  120,000  farm  operators  who  manage  80 
percent  of  the  land.   These  operators  are  influenced,  however,  by  many  fac- 
tors over  T/hich  they  have  no  control  and  the  end  result  is  a  compromise 
betvreen  v/hat  the  farmers  would  like  to  do  and  v^hat  they  are  forced  to  do  by 
governmental  action,  loss  of  markets,  changes  in  cons'umer  demands,  and  other 
economic  conditions.   Such  far-off  developments  as  England's  recent  trade 
agreement  vdth  Turkey  vri.ll  probably  cause  a  reduction  in  the  tobacco  acreage 
in  this  unit  and  may  cause  some  land  abandonment. 


2/Nelson,  R.  W.   Taxation  of  forest  property  in  North  Carolina,  Forest 
Taxation  Inquiry,  U.  S-  Forest  Service. 
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According  to   the  Survey,  approximately  the   same  amount  of   land  was 
used  for  agriculture  as  for  forest   in  1937   (table   1),      This  proportion  may 
change   in  the  future  in  favor  of  forests  because   the   constant  increase   in 
yields  of  agricultural  crops  per  acre   reduces  acreage   requirements.     On  the 
other  hand  urban  population  grovrt-h   is  extremely  rapid  in  this  unit  and  great- 
er emphasis  upon  agricultural  production  for  local  consumption  may  cause  an 
increase  in  agricultural  land  use-,      At  the   same   time  a  growing  population 
creates  an  increased  demand  for  fuelwood,   building  material,    containers, 
furniture,  and  other  wood  products  Vfhich  the  present  forest  cannot  satisfy. 
Gradual  adjustments  in  land  use  vdll  undoubtedly  occur,   but  at  best  they 
yri.ll  be  haphazard  until  a  coordinated  long-time   land-use  plan  is  prepared 
for  each  county  of  the  unit. 


Table   1.    -  Total  land  area  classified  according  to  major  use,   1937 


Land  use-- 

Area 

Proportion  of  total  area 

Acres 

Percent 

Forest: 

Productive"''""" 

A, 968, 100 

47-0 

Nonproductive 

4,100 

Negl, 

Total  forest 

4.972,200 

47-0 

Nonforest: 

Agriculture: 

Old  cropland 

4,563,500 

43-1 

Nev;  cropland 

127,900 

1,2 

Pasture 

289,900 
4,981,300 

2,8 

Total  agriculture 

47-1 

Abandoned  cropland 

121,300 

1.1 

Other  nonforest 

505.000 
5  ,607  .600 

4.8 

Total  nonforest 

53-0 

Total  area 

10,579.800 

100.0 

'"Refer  to   glossary  for  description  of  terms. 
""Productive   forest  area   used  throughout  the   report. 


DESCRIPTION  OF  THE  FOREST  RESOURCE 

Historical  records  and  studies  by  ecologists  indicate  that  the  origi- 
nal forest  of  the  Piedmont  was  a  mixture  of  hardwoods,  chiefly  oak  and 
hickory,  mth  a  small  amount  of  pine.  Ashel/  believed  the  best-quality  and 
purest  stands  of  hardvrood  were  between  the  mountains  and  a  line  dravm  through 
the  present  cities  of  Charlotte,  Salisbury,  and  Greensboro.   It  seems  prob- 
able that  shortleaf  pine  was  developed  best  in  the  northeastern  portion  of 
the  Piedmont  and  loblolly  pine  on  the  level  lands  along  the  southeastern 
bo  rder . 

A  rather  rapid  cycle  of  land  clearing  and  land  abandonment  continued 
until  the  latter  part  of  the  past  century,  since  then  it  has  proceeded  at  a 
sloTrer  pace.  The  abandoned  fields,  with  their  exposed  mineral  soil,  have 
provided  an  excellent  seedbed  for  the  light,  mnd-borne  seeds  of  the  occa- 
sional pine  trees  in  adjacent  timber  stands.  A  high  proportion  of  the  total 
area  of  the  Piedmont  has  been  subjected  to  this  seeding  process  and  the  re- 
sult was  to  change  the  characteristic  type  from  mixed  hardwoods  to  old-field 
pine.   Hov;  long  the  pine  types  will  continue  to  be  dominant  under  the  more 
stable  land-use  practices  of  today  is  problematical,  but  at  the  time  of  the 
Survey  in  1937  they  occupied  three-fourths  of  the  3  million  acres  of  forest 
land. 

Species 

Shortleaf  pine  is  the  most  abundant  tree  in  respect  to  both  number 
of  stems  and  board-foot  volume.   It  is  distributed  throughout  the  Piedmont 
on  the  better-drained  soils  but  is  most  prevalent  southeast  of  Statesville , 
Vlinston-Salem,  and  Greensboro  (fig-  7).  Loblolly  pine  ranks  next  in  abun- 
dance and  occurs  chiefly  in  Warren,  Franklin,  Vlake ,  Chatham,  and  Anson 
Counties.  Virginia  pine,  often  called  scrub  pine  because  of  its  brushy 
appearance,  occupies  a  broad  belt  along  the  northern  boundary  from  Casvrell 
County  west  to  the  mountains  and  southwest  along  the  mountains  to  South 
Carolina. 

Yellowpoplar  is  found  throughout  the  unit  although  it  is  rather  in- 
frequent in  Stanley,  Union,  and  Anson  Counties.   Sweetgum  is  most  prevalent 
east  of  Caswell,  Alamance,  and  Chatham  Counties  in  conjunction  vdth  the 
loblolly  pine-hardvroods  type  (fig.  7)  but  it  is  common  everyrifhere.  Merchant- 
able trees  of  the  red  and  white  oaks,  hickories,  and  eastern  redcedar  are 
vddely  scattered  and  only  in  rare  instances  do  any  of  these  species  form 
extensive  merchantable  stands.  The  larger  trees  of  the  several  species  are 
most  frequent  in  the  areas  outlined  in  figure  6,  but  even  in  these  locali- 
ties they  are  of  scattered  occurrence. 


l/Pinchot,  G.  and  W.  W.  Ashe.   Timber  trees  and  forests  of  North  Caro- 
lina. Bui.  6.,  North  Carolina  Geological  Survey,  1897. 


HICKORIES 
12   INCHES    O.B.H.  AND  LARGER 


EASTERN    REOOEOaR 
„„  V  0  INCHES    D.  a.M.   AND  LAHStK 


RED     OAKS 
18  INCHES     DB.H    AND  LARGER 
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FIGURES.-    LOCATION     OF    THE     PRINCIPAL     SUPPLY     OF    LARGE    OAKS,  HICKORIES,   AND  EASTERN  REDCEDAR 


Forest  T.'vT)es 

The   forests  of   the  Piedniont  v;ere   classified  by  the  Survey  Into   for- 
est cover  types  on  the   basis  of   stand  composition  and  the  proportion  of 
commercially  Important  dominant  trees-      The  type  areas  given  In-  the  forth- 
coming tables  are  based  upon   the  number  of  plots   that  were   recorded  In  the 
various  forest  types  and  are  a   reasonably  accurate  measure  of  the   extent  of 
the   various  types   In  the  unit.      The   forest  type  map.   hovrever  .   Is  merely  a 
delineation  of  the  broad  areas   In  which  given  forest   types  predominate  and 
it  does  not   show  accurate  type  areas,   included  agricultural   land,   or  local 
variations   in  the  predominant  forest  cover   (fig^    7)- 

The   loblolly  pine-hardvrood  type,  Yv'hlch  occupies  a  belt  of  land  about 
30  miles  vrlde  along  the   eastern  border  of   the  Piedmont,    is   contiguous  with, 
and  similar  to,    the  loblolly  pine-hardvroads   type  of  the  Coastal  Plain.      It 
contains  about  639*000  acres  and  makes  up  about   13  percent  of  the   total 
Piedmont  forest.      Practically  pure   loblolly  pine   stands  occur  on  three- 
fifths  of   the   type  area,   while  a   variety  of  hardvrood  species  are  mixed  vri.th 
the   loblolly  pine  on  the   remainder,      Sweetgum  and  yelloiivpoplar  grow  vflth 
the  pine  along  small  streams  where   the   soil   is  more  fertile  and  moisture 
more  abundant.      Black,    southern  red,   and  post  oaks  are  more  often  associated 
Tdth  it  on  the  drier  rolling  hills.      Shortleaf  pine  also   forms  an  appreci- 
able part  of   the   type  volume,   particularly  along  the  western   limit  of  the 
type.      As   the   sandy-clay  subsoils  of  the   eastern  Piedmont  give  way  to   the 
red  clay  subsoils   of  the   central  Pledraont,    shortleaf  pine  becomes   the   domi- 
nant  species. 
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The  extent  of   the   short  leaf  pine-hardv/oods   type   is   shovm  in  figure  7. 
It  is  the  major  type  of   the   unit,   occupying  2.3  million  acres,   A-7  percent 
of  the   forest  land.      Stands  of   shortleaf  pine,   generally  of  old-field  origin, 
occupy  about  half  of  the   type  area,   while  on  the   other  half  the  stands  are 
composed  of   shortleaf  pine,    white,   black,    southern  red,   and  scarlet  oaks, 
yellovjpoplar ,   hickories,   and  a   variety  of  other  hardvrood  species.      Eastern 
redcedar  often  occurs  as  a  thin  understory  in  these  pine-mixed  hardwood 
stands,   but   its  total   volume   is   relatively  insignificant.      Loblolly  pine 
merges  mth  shortleaf  along  the  border  of   the  two   type  areas  and  is   some- 
times  found  in  the   stream  valleys  that  cross  the   shortleaf  pine  belt.      Vir- 
ginia pine  also   intrudes   into    the   shortleaf  pine -hardwoods  type  along  its 
vrestern  border  and  as   the  compact   red  clay  loams  of  the   central  Piedmont 
change   to    sandy  loams   in   the  northern  Piedmont  and  foothills  region  it 
largely  replaces   shortleaf  pine   in  the  forest   stand. 

The   forests   classified  as  Virginia  pine-hardvroods  occupy  about 
600,000  acres,   12  percent  of   the  wooded  land  in  the  Piedmont,      They  extend 
from  the  typical  rolling  country  of  the  central  Piedmont  northward  and  west- 
ward to   the  base  of  the  Blue  Ridge ,      Virginia  pine  ,   ?dth  only  a  small  ad- 
mixture  of  other  species,   occupies  three-fifths  of  the   forested  land.     Most 
of  this  pure  pine   is  of   old-field  origin-      Forest-grown   stands  typically 
include  a  mixture  of  hardwoods-    such  as  white,  post,   black,    scarlet  and 
chestnut  oaks,  yello^'^fpoplar ,   hickories,    sweetgum,    sounvood,   and  dogv.'ood, 
Shortleaf  pine  occurs   with  Virginia  pine  both  in  old-field  and  forest  grov/n 
stands  - 

The  upland  hardwoods  type   includes   local  bodies  of  hardv;ood   inter- 
mingled with  the  pine  types.      Often  of   small   size,   these   tracts  of  hard- 
wood are  distributed  throughout   the   unit  and  in  the  aggregate  occupy  2U 
percent  of  the  forest   land.      Although  predominantly  an  oak-hickory  type 
the   species   composition  varies  widely  in   different  localities,   being  in- 
fluenced by  soil,    slope,   elevation,   and  moisture   conditions.      l-/hite  oak 
(Quercus  alba)    is  most  abundant,   but  post,    southern   red,   northern   red, 
scarlet,   black,  and  chestnut  oaks,   hickories,  yellowpoplar ,    sweetgum,   dog- 
wood, maple,   ash  and  many  other  species  occur  on  the   sites  favorable  to 
their  development. 

The   strips  of  loivlands  along  most  of  the   rivers  are  not  wide  al- 
though a  few  broad  flats   occur  near  some  of   the   larger  streams  in  the  east- 
ern Piedmont.      The  bottom-land  hardwoods  type  is,   therefore,   restricted  to 
narrow  valleys  along  the   larger  rivers,   to   the  occasional  broad  flats,   and 
to   the  margins  of   the   smaller  streams.      In  all,    this   type  occupies  only  k 
percent  of  the  forest  area..     The  soils  along  the  larger  rivers  are  general- 
ly a   silty  alluvium  conduci\fe   to   the  grovjth  of   sv/eetgum,  yellowpoplar, 
swamp  chestnut  oak,  water  and  v;illow  oaks,   hickories,   sycamore,   elm.,  and 
blackgum.      On  the  flats,   willow  and  water  oaks  predominate-      The   sandy  loams 
bordering  the   small   streams   support  beech,    river  birch,   red  maple,  yellow- 
poplar,   sweetgum,   willow,   and  a   scattering  of  red  and  white  oaks.      Loblolly 
pine  is  frequently   seen  along  both  large  and  small   streams   in  the   eastern 
part  of  the  Piedmont  and  shortleaf  pine  occasionally  extends  into   the 
smaller  bottoms  of  the  upper  Piedmont ^ 
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The   species  composition  of  the   five  forest  types  is  expressed  by 
means  of  percentages  in  table  2.      The  cubic-foot  volumes  upon  vrhich  the 
proportions  are  based  contain  both  wood  and  bark  of  all   sound  trees   5-0 
inches  d.b.h.   and  larger.      The  full  stems  to   a  minimum  A--inch  top  of  all 
pines  and  under-sawlog-size  hardTroods  are  included  as  vrell  as  the  sav/log 
portion  of  merchantable  hardvroods ~     Measured  in  this  vay,   the   leading  spe- 
cies in  the  unit  are   shortleaf  pine,   loblolly  pine,   white  oaks,   Virginia 
pine,  and  the  red  oaks. 


Table  2.    -  Species   composition  of  the  forest  tj'pes 


Species 

Shortleaf 

pine- 
hardwoods 

Loblolly 
pine- 
hardwoods 

Virginia 
pine- 
hardivoods 

Upland 
hardvroods 

Bottom- 
land 
hardvroods 

All 
types 

Percent  of  cubic 

volume    (o 

b.) 

Shortleaf  pine 

70  =  2 

10.2 

15.8 

6.6 

2.0 

40.8 

Loblolly  pine 

3.3 

70.3 

0.3 

0.8 

3-4 

12.5 

Virginia  pine 

3^3 

0.2 

61.5 

0.9 

0.1 

7^7 

Eastern  irhite  pine 

3       0.1 

— 

0.4 

0.2 

— 

0.1 

Eastern  redcedar 

0.7 

0.2 

0.4 

0.4 

0.1 

0.5 

Sweet gum 

2.4 

5.6 

1.3 

4.1 

21 . 7 

4.0 

Yellov/poplar 

3.7 

3.3 

5.5 

8-6 

14.0 

5.3 

Red  oaks 

4.5 

2.0 

3.9 

20.3 

5.0 

7.1 

VJhite  oaks 

6.0 

3.0 

5.2 

31.2 

5.9 

10.2 

Hickories 

2.4 

1.0 

2.1 

14.0 

3.0 

4.4 

Dogvrood"'-' 

0.5 

0.3 

0.5 

1.1 

1.1 

0^6 

Scrub  hardTroods""""''- 

0.7 

0.4 

0,5 

2.0 

0.8 

0.9 

Other  hardwoods 

2.2 

3.5 

2.6 

9.8 

42.9 

5-9 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

"""Includes  persimmon,   black  locust,   holly,   and  mulberry. 
""'Includes  scrub  oaks,   sassafras,  and  sourwood. 


Forest  Conditions 

The  forest  stands  were  also   grouped  into   forest   condition  classes  on 
the  basis  of   tree-diameter,  t^-^e,   volume-per-acre ,  and  cutting  history.      Old- 
growth  stands  occupied  9  ps"    -:3nt  of  the   forest  land,    second-grovrth  sav;log- 
size   stands  43  percent,   and   ander-savirlog-size   stands  48  percent. 

It  vrould  be  erroneous  to  assume  that  the  464. 000  acres  of  old-groxvth 
timber  are  all  original    virgin  forest   (table  3)-      The   forest   stands   classi- 
fied as  old  groTiVth  may,   in  the   case  of  pine,    contain  trees  only  70  years 
old,   but  equal  in  quality  to   virgin  grovrt,h.      In  the  upland  hardvroods,   where 
half  of   the  old  grovrbh  occurs,   the  trees  are  frequently  only  the   lov;-quality 
species   left  from  the   original  stand,   for  in  both  the  hardwoods  and  pine 
three-fourths  of  the  old  grovrt-h  has  been  culled  for  selected  species  or 
sizes.     Most  of  the  pine   old  grovrth  is   in  the   shortleaf  pine  hardvrood  type, 
where  it  typically  occurs  as   small  scattered  patches  of  a  fevj-  acres  each. 
These   small  areas  are  noivhere  abundant  but  are  most  freouent  in  the  v/estern 
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part  of   the  Piedmont  along  the  base  of  the  Blue  Ridge.      The  old-gro¥rth  hard- 
vroods  are  equally  irregular  in  local  occurrence,   but  are  most  common   east 
of  Casvrell,   Alamance,   and  Randolph  Counties. 


Table   3-    -  Forest  area   classified  according  to    forest   condition 

and  forest  type,   1937 


Forest  condition 

Shortleaf 
pine- 
hard - 
woods 

Loblolly 
pine- 
hard- 
woods 

Vi  rg  inia 

pine- 
hard- 
woods 

Upland 
hardxTOods 

Bottom- 
land 
hard- 
woods 

Total  all 
types 

Propor- 
tion of 
total 

A2,300 
107,200 

3,300 
30,700 

Ac 

2,500 

7,500 

Percent 

2.1 

7.2 

Sav/log  size: 
Old  grovrt-h: 
Uncut 
Partly  cut 

44,000 
181  ,100 

15,000 
30,700 

107,100 
357,200 

Total 

Second  grovjth: 
Uncut 
Partly  cut 

149 . 500 

662,900 
450,200 

34,000 

149.500 
171,100 

10,000 

181,900 
70,600 

225,100 

189,400 
167,800 

45,700 

59,000 
27,400 

464,300 

1.242,700 
887,100 

9.3 

25.0 

17.9 

Total 

1 

.113,100 

320,600 

252,500 

357,200 

86,400 

2,129,800 

42.9 

Total   sawlog  size 

1 

,262,600 

354,600 

262.500 

582,300 

132,100 

2,594,100 

52.2 

Under  sanlog  size: 
Second  grovjth 
Reproduction'"" 

966,900  248,400 
84,700     35,700 

291,500 
51,500 

597,200 
17,500 

76,400 
4,200 

2,180,400 
193,600 

43.9 
3.9 

Total 

1 

,051,600  284,100 

343,000 

6lA,700 

80,600 

2,374,000 

47.8 

Total  all 
conditions 

2 

,314,200  638,700  605,500 

1.197,000 

212  .700 

4,968,100 

100.0 

Percent  of   total 

46.6 

12.8 

12.2 

24.1 

4.3 

100-0 

"'Includes   4,200  acres  of   clear-cut  condition. 


Second  grovrtli   savj--timber  stands  occupy  43  percent  of   the  forest   land^ 
or  2.1  million  acres.      About  half  of  this  merchantable   second  grovrth   is  in 
the   shortleaf  pine-hardwoods  type,   17  percent  is  in  upland  hardwoods,  1$ 
percent  is  in  loblolly  pine-hardwoods,   12  percent  is  in  Virginia  pine-hard- 
vroods,  and  onlj^"  4  percent  is  in  bottomland  hardwoods.     Light  cutting  has 
removed  part  of  the  sav;-tiraber  volume  on  42  percent  of  the  total  area   in 
this   condition  and  in  the  loblolly  pine-hardwoods   type,  v/here  the  best'  saw 
timber  occurs,    53  percent  of  the  area  has  been  partly  cut.      Sav;log-size 
stands  prevail   throughout   the  Piedmont,   but  most  abundantly  east  of  the 
Yadkin  River. 

The  forest  area   stocked  with  under-sav/log-size   trees  over  one   inch 
in  diameter  is  equal  to   the  area  of   savvlog-size   second  groirth.      Even  in 
these  j^oung  stands  partial  cutting,    caused  undoubtedly'"  by  the   intense  de- 
mand for  fuelvrood,   has   occurred  on  15  percent  of  the  area.      Pine   types 
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occupy  70  percent  of  the  area  as  compared  to  SO  percent  in  second-grovrth 
sav7log-size  stands.   Blocks  of  young  timber  are  inter-mixed  vrith   sav;-timber 
stands  throughout  the  Piedmont  and  do  not  appear  concentrated  in  any  one 
locality. 

Scarcely  any  of  the  forest  land  is  in  the  clear-cut  condition  and 
less  than  1+   percent  is  classified  as  reproduction.   These  reproduction  areas 
have  sufficient  seedlings  and  sprouts  of  commercial  species  to  develop  into 
commercial  stands,  indicating  that  natural  reforestation  is  taking  place  on 
most  cut-over  land.   In  many  cases,  hovrever,  this  natural  replacement  is 
extremely  slov;,  the  trees  are  often  poorly  spaced,  and  desirable  species  do 
not  alivays  occupy  the  land. 

Site  Quality 

Site  quality  is  a  measure  of  the  productivity  of  forest  land.   It  is 
influenced  by  many  factors,  but  chiefly  by  soil  and  climate.  Although  ex- 
pressed in  several  Vfays,  an  index  commonly  used  is  that  based  upon  the 
height  of  average  dominant  trees  at  50  years  of  age.   This  method  of  esti- 
mating site  quality  vra,s  used  in  the  Piedmont  where  the  land  in  each  pine 
type  Yias   classified  by  index  determination  of  the  pine  species  controlling 
the  type  classification. 

Apparently  the  abandoned  fields  of  the  central  Piedmont  are  rather 
poor  sites  for  pine,  as  well  as  for  cotton,  because  81^   percent  of  the  short- 
leaf  pine-hardvroods  type  area  has  a  site  index  of  not  more  than  60  feet 
(table  A).  On  good  shortleaf  sites,  such  as  those  of  southeast  Alabama, 
only  50  percent  of  the  type  area  has  such  a  poor  site  index.   The  Virginia 
pine-hardvroods  type  area  in  the  T/estern  Piedmont  is  also  poor  in  site  qual- 
ity although  the  inferior  showing  may  be  partly  due  to  the  gro^wth  charac- 
teristics of  Virginia  pine.  The  rolling  hills  bordering  the  Coastal  Plain 
are  excellent  sites  for  loblolly  pine,  as  90  percent  of  the  loblolly  pine- 
hardwoods  type  has  a  site  index  of  70  feet  or  more.   By  comparison,  equally 
good  sites  occur  on  only  80  percent  of  the  loblolly  pine  area  in  the  Coastal 
Plain. 


Table  A-,  -  Pine-hardv;oods  area  classified  according  to  site 


Index  species  for 

S: 

Ltf 

3  index  in  feet 

corresponding 
pine  type  areas 

90  r  more 

70  and  80 

'^■0  or  less 

-  Percent  -  -  - 

Shortleaf  pine 

Negl. 

16 

8U 

Loblolly  pine 

5 

85 

10 

Virginia  pine 

— 

8 

92 

'U- 


The  importance  of  site  quality  should  not  be  minimized  for  it  is  the 
basic  factor  controlling  yields  of  vrood.   Usually  it  can  be  improved  by 
intensive  fire  control  and  silvicultural  practices  but  it  is  a  long,  slow 
process.  Profitable  forestry  requires  a  thorough  knovrledge  of  the  yield 
potential  of  the  forest  land  under  management,  because  it  is  frequently 
possible  to  produce  more  wood  at  less  cost  on  a  small  area  vdth  a  good  site 
index,  than  on  a  much  larger  area  with  a  poor  site  index.   For  instance, 
about  three-fourths  as  much  timber  can  be  produced  on  the  good  sites  occupy- 
ing 30  percent  of  the  Piedmont  pine  area  as  on  all  the  rest  of  the  pine  land, 

Age 

Young,   even-aged   stands  of  old-field  origin  are   characteristic   of 
the  pine   types  in  the  Piedmont.      Stands   in  the   various   condition  classes  do 
not  vary  greatly  in  age  by  forest   type,  most  of   the   under-sawlog-size  pine 
timber  is  below  30  years  of  age  and  most  of  the   savvlog-size   second-grovirth 
pine   is  30  to   60  years   old-      The  minimum  age  of  pine   timber  of  old-grovrbh 
quality  is  70  years. 

The   hardvrood  stands  are  older  and  less  even-aged  than   the  pine   stands, 
Many  of  the  older  stands  have  an  understory  of  younger  age-classes  present 
but  where  cattle  grazing  is  intensive  younger  trees  are  scarce  or  absent. 
Most  of  the  hardwoods  are   sav;log  size  v/hen   50   to   60  years   of  age-      They  re- 
quire longer  to   reach  merchantable   size  because  they  grow  slower  than  pine 
and  the  minimum  diameter  limit  for  hardvrood  sav;  timber  is  higher.     Practi- 
cally all  of  the  old-grov/th  hardvroods  are  more   than  100  years  old- 

A  proper  area  distribution  of  age-classes   is   essential  for  continu- 
ous forest  production.     Well-managed  forests  have  at  all  times  the  propor- 
tion of  young,  middle-aged,   and  old  stands  that  v/ill  insure  a  steady  supply 
of  harvestable   timber.      The  proportionate  area   in  each  age-class  rri.ll   vary 
vrLth   the   length  of  rotation  and  method  of  management.      Rotations  are   influ- 
enced by  species,    site,   product,   and  financial   considerations  and  management 
methods  may  vary  from  selection  cutting  to   clear-cutting  and  planting. 

The  Piedmont  forest   is  a   composite  of  many  thousand  small  forest 
areas,   each  managed  or  abused  in  a   slightly  different  vay.      A  correct  area 
distribution  for  the  forest  as  a  ivhole  can  only  be  accidental  under  such 
circumstances,   but  reference   to   figure  8  shoT7s  the  present  proportions  are 
not  altogether  unfavorable   for  continuous  production  of   sav/  timber.      A 
rather  large  proportionate  area  is   stocked  vri-th  trees  belovy  J+0  years  of  age 
in  the  Virginia  pine-hardvroods  and  loblolly  pine -hardvroods   types  but  the 
shortleaf  pine-hardvroods  type,  which  occupies  nearly  half   the  forest  area, 
is  reasonably  satisfactory  in  age-class  distribution.      There   is  a  noticeable 
lack  of  pine-hardwood  stands  more   than  80  years  old  but  this  is  not  serious 
because   excellent  pine   sav;  timber  can  be  groxm  on  an  80-year  rotation.      The 
upland  hardwoods  have  a   large  area  in  the  oldest  age-class  but  most  of  these 
stands  have  been   severely  culled. 
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VIRGINIA  LOBLOLLY  SHORTLEAF  BOTTOM-  UPLAND 

PINE  -  PINE  -  PINE   -  LAND  HARDWOODS 

HARDWOODS         HARDWOODS  HARDWOODS        HARDWOODS 


FIGURES-   PERCENT     OF    FOREST    TYPE      AREAS    IN   20-YEAR   AGE '  CLASSES,  1937 


Stocking 

In  general,  the  forests  of  the  Piedmont  are  understocked.   This  means 
a  large  proportion  of  the  forest  land  can  support  more  trees  per  acre  and  by 
so  doing  can  produce  greater  annual  yields  of  better-quality  vrood.   Hov;  much 
greater  these  yields  can  be  depends  upon  the  degree  of  present  understocking 
and  the  application  of  correct  methods  of  forest  management.  At  the  outset 
it  should  be  realized  that  some  stands  are  too  heavily  stocked  and  can  be 
improved  by  thinning,  while  the  vast  majority  are  too  thinly  stocked  and 
should  be  built  up  for  gr-eater  productivity  of  wood  in  both  quantity  and 
quality. 

The  stocking  of  the  shortleaf  pine  type  serves  to  illustrate  the 
general  situation  throughout  the  unit.   This  t^'-pe  occupies  almost  one-fourth 
of  the  forest  land,  is  dominantly  pure  shortleaf  pine,  and  commonly  occurs 
in  even-aged  stands.   It  should  not  be  confused  vdth  the  combined  shortleaf 
pine  and  shortleaf  pine-hardwoods  type  v^hich  occupies  U7   percent  of  the 
forest  area. 
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To  arrive  at  an  estimate  of  stocking  in  the  short leaf  pine  type  the 
average  cordrrood  volume  per  acre  of  uncut  stands  in  each  age-class  is  com- 
pared with  the  average  volumes,  weighted  by  site, of  the  best-stocked  10 
percent  of  these  same  stands  (table  5)-   The  volumes-per-acre  occurring  in 
the  best  10  percent  of  the  stands  closely  approximate  full  stocking.   By 
comparison,  the  average  stand  in  the  11  to  20-year  age-class  is  only  24 
percent  stocked  while  the  oldest  average  stands  are  69  percent  stocked. 
The  average  stands  obviously  approach  full  stocking  as  they  grov;  older.   The 
rate  of  approach  is  rapid  in  the  younger  stands,  gradually  tapering  off  as 
they  reach  maturity. 


Table  5-    -   Average  volumes  per  acre,  by  age-classes,  in  the 
uncut  conditions  of  the  shortleaf  pine  type 


Age- 

-class 

Based  on 
all  stands 

Based  on 
best  10  percent 
of  stands 

Relat: 
standv 
10 

Lon  of  all 
3  to  best 
percent 

Years 

Cords 

Cords 

Percent 

11 

-  20 

2  0 

8,5 

2U 

21 

-  30 

9^0 

21-0 

A3 

31 

-  ^0 

20.0 

35-5 

56 

Al 

-  50 

25-5 

U2-5 

60 

51 

-  60 

28^5 

A6-5 

61 

61 

-  70 

31.0 

A8-5 

64 

71 

-  80 

33^0 

A9.0 

67 

SO  ar 

id  over 

iverage  of 
-classes 

3^.0 

49^0 

69 

Weighted  a 
all  age- 

15-8 

28-9 

55 
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Forest  Fires 


FIRE     DAMAGE     ON     PRIVATE      AND     STATE     FOREST    LAND 

(OaTo     FURNISHED     Br    M3RTH     CAROLINA    STATE    FOREST  SERVICE) 
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{  ]    DAMAGE    IN    DOLLARS 

ACRES      BURNED 


Forest  fires  are  not  so  serious  a  problem 
in  the  Piedmont  as  in  the  Coastal  Plain  and 
Mountain  regions  of  North  Carolina.   Al- 
though numerous  ownerships  tend  to  increase 
the  fire  hazard  in  some  respects  they  also 
serve  to  break  up  the  forest  land  into  small 
scattered  blocks  in  v/hich  fires  can  be  lo- 
calized.  Furthermore  most  of  the  woodland 
is  on  farms  Tfhere  it  provides  the  farm 
operators  with  fuelwood,  fenceposts,  build- 
ing material,  and  commercial  forest  prod- 
ucts.  The  intensive  demand  for  these  prod- 
ucts provides  considerable  incentive  for 
protecting  timber  stands  from  fire.   In 
1937-38  only  10  of  the  35  counties  in  the 
unit  v;ere  cooperating  financially  with  the  fire  control  division  of  the 
North  Carolina  State  Forest  Service.   The  beneficial  effect  of  the  State's 
fire  control  program  extends  throughout  the  unit,  however,  and  since  1931 
the  annual  loss  from  fire,  both  in  acres  and  dollars,  has  been  reduced  by 
more  than  one-half  in  the  entire  unit  (fig.  9)- 
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At  the  time  of  the  survey  in  1937  there  vra-s  no  evidence  of  past  for- 
est fires  on  65  percent  of  the  forest  area  (table  6),   By  comparison,  the 
effect  of  forest  fires  vjhs  noticeable  on  more  than  80  percent  of  the  forest 
land  in  the  Southern  Coastal  Plain  of  North  Carolina.   Signs  of  previous 
fires,  so  light  they  caused  no  apparent  damage,  were  evident  on  21  percent 
of  the  area  and  light  to  medium  fire  damage  was  recorded  on  11^   percent. 
The  upland  hardwoods  viere   burned  more  severely  than  any  other  type.   Fire 
has  been  present  on  J+U  percent  of  the  type  area,  and  light  to  medium  damage 
has  occurred  on  nearly  half  of  the  burned  acreage.  A  higher  proportionate 
area  of  the  loblolly  pine-hardwoods  type  is  burned  over  than  of  the  other 
two  pine  types.  Less  than  one-fourth  of  the  Virginia  pine-hardv;oods  type 
has  been  subjected  to  fire  and  only  three  percent  of  it  has  suffered  mediiom 
to  heavy  damage.  Least  affected  by  fire  is  the  bottom-land  hardTroods  type. 
Only  9  percent  of  its  area  has  been  damaged  by  fire. 


Table  6.  -  Degree  of  fire  damage  by  forest  type 


Degree  of 
damage 


Short lea  1 

pine- 
hardwoods 


Loblolly 
pine- 
hardvroods 


Virginia 
pine- 
hardwoods 


Upland 
hardviToods 


Bottom- 
land 
hardwoods 


All 
types 


66 

-  —  -  FfcX  I. 

^euL  ui  u,y 

pe  died  —  - 

82 

*""""" 

No  fire 

62 

76 

56 

65 

Present  -  no 

damage 

23 

19 

1^ 

24 

9 

21 

Damage  light 

9 

u 

7 

16 

5 

11 

Damage  medium 

2 

5 

2 

4 

3 

3 

Damage  heavy 

Negl. 

Negl. 

1 

Negl. 

1 

Negl. 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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VOLUME  OF  THE  FOREST  RESOURCE 

The   1937   inventory  of   the   timber  resource   included  the  sound  volume 
of  all  living  trees   5^0  inches  d-b,h.    or  larger-      Dead  trees  viere   tallied 
but   their  volume   is   shov/n  only  as  mortality  drain  in  the  tables   shov;ing 
comparisons  of  grovjth  and  drain.      Estimates  of   the   volume  of   sound  vraod  are 
given   in  board  feet,    cords,   and  cubic   feet-      Volumes   e>qoressed  in  board 
feet  include  only  the   savflog  portion  of   sa?;-timber  trees    (pines  and  red 
cedar  9,0  inches   d^b-h.   and  larger,   hardv/oods   13-0  inches  d,b.h,    and  larger). 
Cordvrood  volumes    (wood  and  bark)   include   the   sawlog  portion  of  all  sav/- 
timber  trees,   the   cordwood  material  in  the  upper  stems  of  pine  and  the  upper 
stems  and  limbs  of  hardvrood  savz-timber  trees,   the   sound  stems  of  both  pine 
and  hardv/ood  under-sawlog-size  trees,   and  the   sound   volume    in  cull  trees. 
Bark  is  omitted  from  cubic-foot  volumes,   othervdse   the   basis  of  estimate  is 
the   same  as  for  cordv/ood. 

The   various   species  of   hardwoods  have  been  grouped  together  in  rather 
broad  classes  in  the  following  presentation  of   volume  data.      The   red  oaks 
include   southern  red  oak,   northern   red  oak,   and   swamp  red  oak;    species  vdiich 
generally  produce  good  quality  material.      The   so-called  inferior  red  oaks 
include  black,    scarlet,  pin,   water,   and  Yjillovr  oaks.      These   species  are  not 
always  of  poor  quality  but   in  general  produce  a   smaller  proportion  of  the 
better  grades  of   lumber.      The  v/hite  oaks  are   swamp  chestnut  and  forked- 
leaf  white  oak.      Usually  these   species  are  of  good  quality  and  are  preferred 
for  tight   cooperage,   furniture   stock,   and  high-grade  flooring.      l>[here  forked- 
leaf  white  oak  occurs  on  the   drier  uplands  and  poorly-drained  flats  it  is, 
hovrever,   often  defective  and  of  bad  form.     Post  and  chestnut  oaks   comprise 
the   inferior  white  oak  group.      They  frequent  poor  sites  and  normally  do   not 
compare   in  quality  \;ith  swamp   chestnut  and  forked-leaf  vrtiite   naks-      The 
hickory  group  consists   chiefly  of   southern  shagbark,   pignut,  and  mockernut 
hickories.      They  are  used,   vdthout  distinction  between  species,    for  special 
products   such  as  handles  and  picker  sticks-      The   remaining  hardvwod  species 
are  placed  in  a   single   group   --  other  hardwoods-      On  a  board-foot  volume 
basis  blackgum  is  most  abundant,    follovred  in  descending  order  by  maple, 
vri-llow,   elm.  ash,   beech,  and  birch-      Of  these,  probably  the   greatest  demand 
is   for  maple  and  ash. 

Board-foot  Volume 

An  estimate  of  the  volume  is  computed  with  three  log  rules  -   Inter- 
national ^-inch,   Scribner,   and  Doyle    (table  ?)•      In  each  case   the  volumes 
are  net  log  scale,   deduction  having  been  made   for  material   that  viould  be 
left  in  the  vroods  because  of   rot,    crook,    limbiness,   and  other  defects  and 
for  loss  at  the  mill  caused  by  sweep  and  interior  defects.      The   International 
^-inch  rule,   used  exclusively  for  subsequent  board-foot  volume   tabluations 
and  statements   in  this  report,   approximates  the  amount   of  green   lumber  that 
can  be   savred  from  the   sav;-timber  trees.      The  Scribner  rule   gives  a  less 
satisfactory  measure  because   it   is  based  upon  a   diagram  of  the   small  end  of 
the   log  and  does  not  allov;  for  taper.      The  Doyle  rule   is  based  on  a  formula 
and  although  widely  used   it   is  the   least  accurate.      The   timber  in  this  unit 
vdll   sa;T  out  about  70  percent  more   lumber  than  the  Doyle   rule   indicates. 
This  proportion  is    influencea  by  the  distribution  of   tree   diameters,   hov/- 
ever,  and  it  vdll  vary  from  stand  to    stand.      More   consistent  results   can  be 
obtained  vrith  the  International  rule  or  with  lumber  tall^'-  measurement. 
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Table  ?•    -  Net  volume  by  the   International  :^-inch,   Scribner,  and  Doyle 
rules  classified  according  to   species-group,  1937 


Species-group 


International"'-" 


Scribner 


Doyle 


Pines: 

Shortleaf 

Loblolly 

Virginia 

Other  softwoods 

Total  softvroods 

Hardvroods: 
Sweet gum 
YelloT<Tpoplar 
Red  oaks 

Inferior  red  oaks 
VJhite  oaks 
Inferior  white  oaks 
Hickory 
Other  hardwoods 

Total  hardvroods 


-------  Thousand  board  feet 

5^003,300  ^,134,000 

1,70^,000  l./^U»300 

910,^00  750,900 

55,900  46,300 


7,673,600 


371,800 
585,500 
334,900 
429,800 
787 ,900 
178,200 
315,800 
406,100 


3,410,000 


Total  all  species    11,083,600 


6,375,500 


335,500 
530,200 
305,100 
390,000 
718,700 
160,400 
288,100 
363,300 


3,091,300 


9,466,800 


2,567,800 

970,100 

439  ,800 

27,300 


4,005,000 


260,500 
415,800 
244,900 
306,400 
580,600 
124,300 
216,700 
281 ,700 


2,430,900 


6.435,900 


"'-'The  scale  by  this  rule  approximates  green  lumber  tally. 


The  7-7  billion  board  feet  of  pine  savf  timber  in  this  unit  (table  8) 
is  28  percent  of  the  pine  volume  in  the  State.   Tvro-thirds  of  it  is  short- 
leaf  pine,  one-fifth  is  loblolly  pine,  and  about  one-tenth  is  Virginia  pine. 
Redcedar  makes  up  tv;o-thirds  of  the  "other  softvrood"  volume,  and  the  remain- 
der is  white  pine  and  hemlock. 

Old-grovfth  stands  contain  18  percent  of  the  pine  volume  and  under- 
sawlog-size  stands  only  5  percent.  Second-grovfbh  stands  of  saviog-size  are 
the  important  source  of  pine  saiY  timber,  containing  over  three-fourths  of 
the  total  volujne.  About  4  billion  board  feet  is  in  stands  in  vriiich  little, 
if  any,  cutting  has  taken  place.   These  uncut  pine  stands  occupy  20  percent 
of  the  total  forest  area  and  average  4,100  board  feet  of  pine  per  acre.  The 
second  grovrth  partly  cut  pii.s  stands  contain  I.7  billion  board  feet  of  pine, 
distributed  over  I4  percent  of  the  forest  area.   Because  part  of  their  vol- 
ume has  been  removed  they  average  only  2,400  board  feet  of  pine  per  acre. 


The  3 
(table  8)  is 
the  forest  a 
Mountain  reg 
cies;  forked 
lar.  The  be 
total  volume 
industry  but 
poor  quality 


.4  billion  board  feet  of  hardwood  saw  timber  in  the  Piedmont 
24  percent  of  the  hardwood  volume  in  the  State.   In  relation  to 
rea  involved  there  is  less  hardvrood  than  in  the  Coastal  Plain  or 
ions.   The  volume  is  rather  uniformly  distributed  among  the  spe- 
-leaf  white  oak  is  most  abujidant,  folloYred  closely  by  yellovfpop- 
tter-quality  red  and  ivhite  oaks  make  up  about  one-third  of  the 
Most  of  the  hardwood  species  are  being  used  by  the  furniture 
part  of  the  volume  is  unsuitable  for  such  use  because  of  its 
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Table  8.  -  Net  volume  by  the  International  :^-inch  rule  classified  according 
to  species-group  and  forest  condition,  1937 


Sawlog  size 

Under 
sawlog 

Total 

Propor- 

Species-group 

Old 

grovrbh 

Second 

grovjth 

tion  of 

Uncut 

Partly 
cut 

Uncut 

Partly 

cut 

size""" 

total 

_   _  _ 

Thousand  board  feet 

_   _  _  _ 

- 

_  _   _ 

Percent 

Pines: 

Shortleaf 

A55,900 

554,800 

2,724,400 

1,049,800 

218,400 

5 

,003,300 

45.1 

Loblolly 

67,/fOO 

256,700 

812,000 

501,500 

66,400 

1 

.704,000 

15.4 

Virginia 

13 ,700 

20,400 

640,000 

180,100 

56,200 

910,400 

8.2 

Other  sftv;ds. 

^,800 

3.100 

21,600 

7,600 

18,800 

55,900 

0.5 

Total 

5U,S00 

835,000 

4,198,000 

1,739,000 

359,800 

7 

,673,600 

69.2 

Hardvroods: 

Svreetgum 

61,900 

77,600 

105  ,200 

107,600 

19,500 

371,800 

3-4 

Yellovvpoplar 

5A,300 

104,100 

280,700 

131,800 

14,600 

585,500 

5.3 

Red  oaks 

44,000 

110.800 

95,000 

59,800 

25,300 

334,900 

3.0 

Inferior  r.o. 

31,000 

123,900 

147,300 

91,300 

36,300 

429,800 

3.9 

VJliite   oaks 

118,400 

313,400 

202,800 

106,800 

46,500 

787,900 

7.1 

Inferior  t;.o  . 

17,100 

63,800 

44,400 

30,000 

22,900 

178,200 

1.6 

Hickories 

46,600 

88 ,800 

86,100 

57,900 

36,400 

315,800 

2.8 

Other  hdwds. 

59,700 

97  ,200 

140,800 

79,700 

28,700 

406,100 

3.7 

Total 

433,000 

979,600 

1,102,300 

664,900 

230,200 

3 

,410,000 

30.8 

Total  all 

species 

974,800 

1,814>600 

5.300.300 

2,403,900 

590,000 

11 

,083.600 

100-0 

Percent  of 

total 

8.8 

16,4 

47.8 

21.7 

5=3 

100.0 

■''"Includes  reproduction  condition. 


About  40  percent  of  the  hardv/ood  volume  is  in  old-grovrt,h  stands.   All 
too  often  the  upland  old  grovrth  consists  of  poor-quality  individuals,  for 
nearly  three -fourths  of  the  old-grovrt-h  volume  is  in  stands  that  have  been 
culled  of  the  best  trees.   Species  such  as  yellov^poplar ,  sv/eetgum,  and  the 
better-quality  red  and  white  oaks  make  up  three-fifths  of  the  volume;  the 
inferior  oaks,  hickories,  and  other  hardv;oods  comprise  the  remainder. 

SaiTlog-size  second-grovrth  stands  contain  52  percent  of  the  hardwood 
volume.   Yellov;poplar  and  the  white  oaks  are  particularly  abundant  species 
in  the  uncut  stands  but  v/here  partial  cutting  has  occurred  they  have  been 
utilized  more  intensively  than  the  other  hardvrood  species.   They  constitute 
44  percent  of  the  uncut  stand  volume  and  only  36  percent  of  the  partly-cut 
stand  volume.   This  concentration  of  the  cut  in  the  better  species  causes 
the  inferior  red  and  v;hite  oaks  to  make  up  an  increased  proportion  of  the 
stand . 
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Seven  percent  of  the  hardvrood  board-foot  volume   is   in  under-sav/log- 
size   stands.      The   saiv-timber  trees  in  these   stands  usually  occur  as   scattered 
individuals  and  seldom  provide  enough  concentrated  volume  for  logging  opera- 
tions.    Younger  trees  are  constantly  reaching  sawlog  size,  however,  and  every 
year  a   small  proportion  of   the  under-savilog-size   stands  acquires   enough  board- 
foot  volume  to   be   clasbiiied  as   sawlog  size.      A  large  part  of  the  present 
saw-timber  volume  is   concentrated  in  the  v/hite  oaks,   inferior  red  oaks  ;.   and 
hickories. 

Volume  by  diameter-class;     A  high  proportion  of  the   sav;  timber  in  this 
unit  is  in   small  trees.     Nearly  60  percent  of   the  pine  board-foot  volume  is 
in  trees   less  than  13=0  inches   d.b.h,   and  more  than  60  percent  of  the  hard- 
vrood  volume  is  in  trees  less  than  19. 0  inches  d.b.h.    (fig.   10).     Small  trees 
are   relatively  more   expensive  to   log  and  transport  to   the  mill  than   large 
ones,   and  savvmills  cannot  produce  as  much  lumber  per  day  from  small  logs. 
Costs  per  thousand  board  feet  are   therefore  higher  and  liomber  values  are  low- 
er because   small  trees  usually  yield  lovrer  grades  and  narrower  mdths.     Al- 
though these   sm.all  trees  are  not  so  profitable  to  manufacture   on  a  per 
thousand  foot  basis  they  furnish  the  log  sizes  most  usable  in  the   small  saw- 
mills of   the  region  and  yield  lumber  grades  for  v^hich  there  is   the  greatest 
demand.      In  practice,   the   effect  of  tree   sizes  is  not  always   reflected  in 
savraiill  costs  and  returns  because   logging  and  hauling  is  often   contracted 
out  at  a   flat   rate  on  a  piece-?rork  basis  and  the   rough  lumber  is  frequently 
sold  vdthout  regard  to  grade. 


SPECIES-GROUP 


PINES 


HARDWOODS 


TOTAL    ALL 
SPECIES 


DIAMETER- CLASS 
(in    inches) 


10-  12 
14  -  18 
20-  24 
26  AND  OVER 

14  -  18 
20  -  24 
26  AND  OVER 

10-  12 
14-  18 
20-  24 
26  AND  OVER 


PERCENT 
10  20  30  40 


50 


60 


iitiiinr^riTi'iiwiMi  I'lmn  ii 
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FIGURE  10- DIAMETER     DISTRIBUTION    OF    BOARD-FOOT  VOLUME  (INTERNATIONAL  1/4-IN.  RULE) 
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Distribution  by  area  and  voluine;      It  is  probably  more  important  to 
the   savmiill  operators  of  the  Piedmont  to   have  a  heavy  stand  per  acre,   even 
in  small  trees,  than  it  is  to  have  a  high  proportion  of  the  volume  in  large 
trees.     Nearly  all  of  the  savmills  are  small  portable  outfits.      In  most  cases 
the  mill  is  moved  vAienever  the   log  haul  must  exceed  one-half  mile.      Frequency 
of  movement  and  moving  expense  depends  upon  the  volume  of  merchantable   timber 
per  acre   in  the   sawlog-size   stands.      Volume  per  acre  also   has  a   strong  in- 
fluence upon  the  amount  that   can  be   spent  for  logging  roads  and  other  itn- 
provements  and  in  most   cases   is  the   factor  controlling  economic   availability. 

Volumes  of  2,000  board  feet  per  acre  are   considered  a  fair  logging 
and  milling  chance   in  the  Coastal  Plain  and  Piedmont  regions  of  North  Caro- 
lina.     In  the   sawlog-size   stands  of   the  pine  and  pine -hardvroods  types  of 
this  unit  90  percent  of   the  volume   is  in   stands  of  2,000  board  feet  or  over, 
which  occupy  70  percent   of   the  type  area    (fig.    11).      Nearly  one-fourth  of 
all  the  pine  volume   is   on  7  percent  of   the  pine  area  in  stands  per  acre  of 
10,000  or  more  board  feet.      Slightly  over  half  of  the  pine   land  supporting 
sawlog-size   stands  is   stocked  ;vith  1,000  to   A»000  board  feet  per  acre. 

Eighty-four  percent  of  the  volume   in  the   sawlog-size  hard^vood  stands 
is  in  concentrations  of  2,000  or  more  feet  per  acre,  and  these   stands  occupy 
60  percent  of  the  hardv/ood  saw-timber  area.     Stands  of  10,000  or  more  board 
feet  per  acre  are   found  on  only  tvro   percent  of   the  area  and  contain  only  10 
percent  of   the  hardvrood  volume,-     About  tvro-thirds  of   the  hardv/ood  area  is 
stocked  vdth  stands   containing  1,000  to   4,000  board  feet  per  acre. 

Taking  the   sav;log-size  stand  as  a  whole,   89  percent  of  the  board-foot 
volume   is   in  stands  of  2,000  or  more  feet  per  acre  and  these   stands  occupy 
68  percent  of  the  saw-timber  acreage. 

Volumes  per  acre;      The  total  board-foot  volume  has  been  converted  to 
a  per-acre  basis,   by  forest   types  and  conditions   (table  9)»      The  values 
shov/n  are    seldom  applicable   to  a   fevj"  acres  of  timber  but  for  a  holding  of 
several  thousand  acres  they  vrould  indicate  the  average  per-acre   volume  v/ith- 
in  a  given  type  and  condition  vri_th  a  fair  degree  of  accuracy. 

The  per-acre  volumes   of   the   shortleaf  pine-hardwoods   type  are  espe- 
cially interesting  for  this   type   occupies   l^  percent  of  the  forest  area. 
The  average  volume  of   the  old-grovrth  uncut   stand  is   impressive  but  relatively 
unimportant  because  of  the   sm-^  11  acreage  involved.      The   second-grovrth  uncut 
condition  vrLll  supply  a   larg"    part  of  the  ijnmediate   saw-timber  needs,   and 
the  volume   of  A-,800  board  feet  per  acre   is   enough  to  provide  for  a   satisfac- 
tory cut  on  most  areas  v/ithout  removing  the  entire  board-foot  grovdng  stock. 
The   under-sav/log-size   stands,   occupying  one  million  acres,   have  a   small 
board-foot  volume,   but    Lnis  v;ill  increase  at  a   rapid  rate  as  the  young  trees 
gro^\r  to   saxvlog  size. 

The   upland  hardwoods   type,   v/hich  occupies  one-fourth  of   the  forest 
area,   has   the   smallest  average  volume  per  acre   in  all  the   sawlog-size   con- 
ditions.     The  old-gro;vth  stands  have  a  noticeably  lov;  volume  and  even  the 
uncut   second  grovrbh  is   deficient.      Half  of   the   type  area   supports  under- 
sawlog-size   stands.     With  careful  management  and  reasonable  use   they  should 
develop  into  well-stocked  sav;log-size  stands. 
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NET  VOLUME  PER  ACRE 
(BD.FT.  INT.  l/»-|NCH  RULE) 


LESS  THAN  1,000 

1,000  TO  1,999 

2,000  TO  3,999 

4,000  TO  5,999 

6,000  TO  7,999 

SpOO  TO  9,999 

10,000  AND  OVER 


LESS  THAN  1,000 

1,000  TO  1,999 

2  poo  TO  3,999 

4,000  TO  5,999 

6,000  TO  7,999 

8,000  TO  9,999 

10,000  AND  OVER 
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FIGURE  II-  DISTRIBUTION  OF  AREA  AND  BOARD-FOOT  VOLUME  IN  THE  SAWLOG-SIZE 
CONDITIONS,  CLASSIFIED  ACCORDING   TO  VOLUME  OF  SAW  TIMBER  PER  ACRE 
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Table   9-    -  Average  board-foot  volume  per  acre   classified  according 
to   forest  type  and  forest  condition,    1937 


Forest   type 


Sav/log  size 


Old  grovfbh 


Uncut 


Partly 
cut 


Second  grovrbh 


Uncut 


Partly 
cut 


Weighted 
average 


Under 

sawlo  g 

size'"' 


Weighted 
average 
of  all 
conditions 


Shortleaf  pine-hdxvds, 
Loblolly  pine-hdv/ds. 
Virginia  pine-hdwds. 
Upland  hardwoods 
Bottom-land  hdwds. 
Average  all  types 


-  -  -  -  -----  -  Board  feet'-"'-'  ----■^^--_ 

12,180  5,780  A, 810  2,820  A, 430  250  2,530 

10,^80  9,520  5,320  3,200  4,710  210  2,710 

8,840  4,560  3,780  2,870  3,600  180  i,66o 

5.600  3,810  2,400  1,810  2,910  300  1,570 

10,450  5,820  3,000  2,940  4,490  300  2,900 

9,100  5,080  4,260  2,710  4,040  250  2,230 


■"Includes   reproduction. 
"""'-'Net  volumes  by  the   International  ^-inch  rule, 


CordYrood  Volume 

Gordwood  volumes  are  particularly  significant  because   the   forests  of 
the  Piedmont  contain  such  a   high  proportion  of  young,    small  trees.      This   is 
evident  from  table   10,  which   shows   the  total  volume   in  under-sawlog-size 
trees   slightly  exceeding  the   volume  of   sawlog  material   in  sav;--timber  trees. 
In  most  other  survey  units   of  the   southeast  and  south  the   sawlog  volume  pre- 
dominates. 

One-half  of  the   cordyrood  volume,   36.7  million  cords,    is  pine.      The 
sav/log-size   trees,   including  their  upper  stems,   contain  62  percent  of  the 
volume,   under-sawlog-size  trees   contain  34  percent,   and  cull  trees  only  4 
percent.      The  proportion  of   the  volume   in   small  trees   is  much  higher  than 
in  the  pine   forests  of   the   Coastal  Plain.      Intensive   use  of   saw  timber  has 
depleted  the  board-foot   stand  virhile   land  abandonment  has  paved  the  ivay  for 
extensive   stands  of  young  second  grovrth.      Some   of  this  young  timber  will  die, 
some  will  be   used  for  fuelwood  or  pulpwood,   and  a   small  proportion  xvill  be 
savred   into    lumber  prematurely,   but   the  majority  of  it  mil  contribute   to   the 
saw-timber  grov/ing  stock. 

Virginia  pine  makes  up  7  percent  of   the   total  cordvrood  volume.      As  a 
rule   this  material  is  very  poor  in  quality  because  the  trees   develop  an'  ex- 
cessive number  of   limbs.      Clear  lengths   of   stem-vrood  are   rare  and  15  per- 
cent of  the   total  sound  cordvrood  volume   occurs   in  trees  too   rough   to   be   used 
for  anything  but  firewood.      The  proportionate  volume   in  cull  trees   is  greater 
than  in  any  of  the  other  pine   species. 

The   hardvrood  volume,   comprising  one-half   of  the   total  cordwood,    con- 
tains an  exceptionally  large  proportion  of  under-savrlog-size  trees  and  cull 
trees.      Only  37  percent  of  the   cordwood  volume   is   contained   in  the   stems 
and  limbs  of  saw-timber  trees,   compared  to   43  percent  in  the  smaller  sound 
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trees  and  20  percent  in  the   culls.      The  hickories  and  sY;eetgum  have   the 
largest  proportionate  volume  in  under-savirlog-size  trees  while  the  "other 
hardwoods'*  and  red  and  white  oaks   contain  most  of   the   cull  volume. 


Table   10.    -  Net  cordvrood  volume  of  all  sound  material,   1937 


Species-group 


Sav/log-size  trees 


Sav/log 
material 


Upper 
stems 


Sound  trees 
under  saw- 
log  size 


Cull 
trees 


Total 


Propor- 
tion of 
total 


Cords 


Pines: 
Shortleaf  12 

Loblolly  h 

Virginia  1 

Other  softwoods 


,255,900  2,931,^00 

,053.500       895,800 

,9^7,300       595,600 

130,000  6,900 


8,1U,A00 

2,167,000 

1,865,600 

217 ,200 


617,700  23,919,^00 

U6,900     7,263,200 

773,500     5,182,000 

7,500         361,600 


Percent 

33.0 

10.0 

7.2 

0.5 


Total 


18,386,700  A,A29,700  12,36^,200  1,545,600  36,726,200       50.7 


HardiTOods: 

Sweet gum 

927  ,800 

502,100 

1,675,600       395,000 

3,500,500 

4.8 

Yellowpoplar 

1,U6,500 

794, AGO 

1,928,800       243,600 

4,413,300 

6,1 

Red  oaks 

1,931,100 

972,600 

2,622,600  1,260.100 

6,786,400 

9.4 

White  oaks 

2,^62,100 

1,241,900 

4,099,400  1,506,600 

9,310,000 

12.8 

Hickories 

8U,200 

438,400 

1,988,200       524,900 

3,795,700 

5^2 

Other  hardwoods 

1,069,300 

543,700 

3,079,700  3,239,300 

7,932.000 

11,0 

Total 

8,681,000 

4,493.100 

15,394,300  7,169,500 

35,737,900 

49o 

Total  all 

species 

27,067,700 

8,922,800 

27,758,500  8,715,100 

72,464,100 

100.0 

Percent  of  total 

37.  A 

12.3 

38.3             12.0 

100.0 

Volume  by  diameter-class;      In  table  11  the   cordwood  volume   includes 
the  entire   stand  of   sound  trees    5.0  inches  d.b.h.    and  larger  but  it  does  not 
include  the  13-2  million  cords   in   cull  trees  or  upper  stems  and  limbs  of  sav;- 
log-size   hardvroods.      About  three-fourths  of  the  pine  volume  and  tv;o-thirds  of 
the  hardwood  is  in  trees   less  than  13. 0  inches  d.b.h.      The  red  oaks  have  the 
highest  proportionate   voluiiic   in   large  trees  and  Virginia  pine  has  the   lowest. 
Pines  in  the   10-  and  12-inch  class,   a  desirable  pulpwood  size,  make  up  one- 
fourth  of  the   total  cordvrood  volume  in  sound  trees. 
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Table  11.    -  Net  cordwood  volume  of   sound  trees   classified  according 
to   species-group  and  diameter-class,   1937 


Species-group 


Tree  diameter-class    (inches) 


D  - 


10  -  12 


U  -   18 


20 
and  over 


Total 


Propor- 
tion of 
total 


-  -  -----  -  Cords   (bark   included) 

Pines: 
Shortleaf  8,1U.A00     9,911,000     ^,537,100 

Loblolly  2,167,000     2,539,500     1,761,100 

Virginia  1,865,600     1,803,000         72^,200 

Other  softvroods       217,200  79,700  35,700 


Percent 


739,200  23,301,700  39.3 

6^8,700  7,116,300  12.0 

15,700  ^,^08,500  7.5 

21,500    35A.100  0.6 


Total 

HardxTOods: 
Sweet gum 
Yellovvpoplar 
Red  oaks 
Ii/hite  oaks 
Hickories 


12,364,200  U, 333, 200     7,058,100  1,A.25,100  35,180,600         59-^ 


853,400  822,200 

794.100  1,134,700 

1,135,200  1,487,400 

1,728,900  2,370,500 

841,900  1,146,300 


Other  hardwoods  1,716,700     1,337  >700 
Total 

Total  all 


658,700  269,100  2,603,400  4-4 

988,600  457,900  3,375.300  5.7 

1,245,200  685,900  4,553,700  7.7 

1,551,300  910,800  6,561,500  11.1 

670,300  173,900  2,832,400  4-8 

787,900  306,700  4,149,000  6.9 


species 
Percent  of  total 


32  8 


38.2 


21-9 


7.1 


100.0 


40.6 


7,070.200     8,298,800     5,902.000  2,804,300  24,075,300 

19.434,400  22.632,000  12,960,100  4 -229 .400  59.255.900       100.0 


Volume  per  acre:      The  average   stand  of  cordwood  per  acre,   excluding 
cull  trees  and  upper  stems  and  limbs  of   sawlog-size  hardwoods,   is  11.9  cords 
(table   12).      This   is  the  average  of  all  types  and  forest  conditions,   includ- 
ing the   clear-cut  areas  and  the  reproduction  and  under-sav;log-size   stands. 
The  average   stand  in  the  Piedmont   is  about  tvro   cords   less  than  the  average 
stand  in  the  Northern  Coastal  Plain  and  about  tvro   cords  more  than  the  average 
stand  in  the  Southern  Coastal  Plain  of  North  Carolina. 

The   sawlog-size   stands  average   18. 4  cords  per  acre.      The   loblolly 
pine-hardwoods  type  has  the  largest  average  volumes  per  acre  in  the  saxv- 
timber  conditions,   although  not  greatly  exceeding  the   shortleaf  pine-hard- 
woods  or  bottom-land  hardwoods  types.      Second-groTrth  uncut   stands   in  these 
pine  types  average  about  23   cords  per  acre  and  occupy  about  one-third  of   the 
saw-timber  area.      The  upland  hardwoods  type  has  the   lowest  average   stand 
per  acre  in  the   sav;log-size  conditions  but  exceeds  the  pine   types  in  the 
under-savflog-size  conditions.      Its  average  of   10  cords  per  acre  represents 
the  volume   on  one-fourth  of  all  the  forest  land. 
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Table  12.  -  Average  cordwood  volume  per  acre,  classified  according 
to  forest  type  and  forest  condition,  1937 


Forest  type 


Savflog  size 


Old  grovjth 


Uncut 


Partly 
cut 


Second  grov-rth 


Uncut 


Partly 
cut 


Weighted 
average 


Under 

sav/log 

size"'-" 


Weighted 
average 
of  all 
conditions 


Cords 


Shortleaf  pine-hardwoods 
Loblolly  pine-hardwoods 
Virginia  pine-hardvvoods 
Upland  hardwoods 
Bottom-land  hardvraods 

Average  all  types 


34.2 
36.8 
28.0 
19.1 
33.7 


20.1 
28.8 
15.7 
U.9 
20.2 


22.5 
24.6 
17.9 
13.7 
18.0 


15.2 
16. A 
12.8 
11.1 
16.9 


20.1 
21.1 
16.6 

13.7 
20.1 


4.6 
3.9 
3.4 
6.1 
6.4 


13.1 

13.4 

9.1 

9.8 

U.9 


27.9     18.1     20.5       U.5 


18. 4 


4.8 


11.9 


'""Includes  reproduction  and  clear-cut   conditions, 


Cubic-foot  Volume 

In  table  13   the  volume   of   sound  wood  in  trees   5.0  inches  d.b.h.    and 
over,   has  been   summarized  in  cubic   feet  because  the  cubic   foot  provides  a 
more  accurate  measure  of  \vood  volume  than  either  board  feet  or  cords.      The 
elimination  of  bark  causes  minor  changes  in  the  proportional  distribution 
of   the  volume  v/hen   compared  to   the  cordvrood  estimates  of  table   10.      Sound 
pine  makes  up   5k  percent  of  the  total  cubic-foot   stand,    in  contrast   to    51 
percent  of  the   cordwood  stand  while   sawlog  material  of   both  pine  and  hard- 
vrood  comprise   4-0  percent  of  the   total  stand  instead  of  37  percent  v;hen  meas- 
ured in  cords. 


Table  13.    -  Net  cubic-foot  volume  of  all  sound  vraod,  v.dthout  bark,   1937 


Sawlog-size  trees 

Sound  trees 
under  sav;- 

Cull 
trees 

Total 

Propor- 

Species 

Sav/lo  g 

Upper 

tion  of 

material 

stems 

log  size 

total 

Thouj 

sand  cubic  f( 

set 

-  -  -  - 

Percent 

Shortleaf  pine 

888,010 

210,280 

549,000 

43  ,670 

1,690,960 

35.1 

Loblolly  pine 

290, 7S0 

03,420 

141,290 

10,240 

505,730 

10.5 

Virginia  pine 

HI, 550 

43,150 

131,270 

55,430 

371,400 

7.7 

Other  softwoods 

9,860 

500 

16,060 

560 

26,980 

0.6 

Sweet gum 

64,290 

30,490 

107,350 

26,040 

228,170 

4^7 

YelloT^poplar 

96,670 

46,450 

122,810 

15,840 

281,770 

5.8 

Oaks 

286,210 

126,620 

414,160 

173,910 

1,000,900 

20.8 

Hickories 

56,350 

25,660 

127,190 

34,010 

243 ,210 

5.0 

Other  hardwoods 

71,550 

31,880 

195,940 

171,140 

470,510 

9.8 

Total 

1,905,270 

578,450 

1,805,070 

530,840 

4,819,630 

100.0 

Percent  of  total 

39.5 

12.0 

37.5 

11.0 

100.0 
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Poles 

Trees  sold  for  poles  usually  bring  a  higher  price  than  those  sold 
for  sawlogs.   For  this  reason  an  estimate  has  been  made  of  the  number  of 
shortleaf  and  loblolly  pine  trees  suitable  for  poles  (table  11+).     An  un- 
usually small  proportion  of  the  pole  stand  v/ill  make  poles  35  feet  or  over 
in  length;  only  ?.?  percent  compared  to  15.7  percent  in  the  Northern  Coastal 
Plain  of  North  Carolina.   Also  nearly  tvdce  as  great  a  proportion  of  the 
poles  in  this  unit  occur  in  trees  of  the  7-0  to  8.9-inch  d.b.h.  class. 
There  appears  to  be  no  pronounced  concentration  of  pole  timber  in  the  Pied- 
mont.  Pole  trees  vrere  recorded  least  frequently  in  Anson,  Franklin,  Rock- 
ingham, Union,  and  Wake,  and  most  frequently  in  Durham,  Granville,  Orange, 
and  Person  Counties. 


Table  1I+.    -   Total  number  of  pine  poles,  classified  according 
to  length  and  diameter,  1937 


D.b.h.   of  trees 

Pole   length 

(feet) 

To  tal 

Propor- 
tion of 
total 

(outside  bark) 

20 

25 

30 

35 

40 
or  over 

Inches 

-   -   - 

-  -   -   -  - 

^  Thousar 

id  pieces 

Percent 

3 

7.0  -     8.9 

7,795 

2,379 

910 

— 

— 

11,084 

46.9 

9.0  -  10.9 

3,7U 

2.110 

1,472 

528 

150 

7,974 

33.7 

11.0  -  12.9 

950 

887 

848 

415 

272 

3,372 

14.3 

13.0  -  U,9 

130 

229 

279 

183 

166 

987 

4.2 

15.0  -  16.9 

-- 

A3 

63 

57 

60 

223 

0.9 

Total 

12,589 

5,648 

3,572 

1,183 

648 

23,640 

100.0 

Percent  of  total 

53.3 

23.9 

15.1 

5.0 

2.7 

100.0 
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INCREMENT  OF   THE  FOREST 

Increment  is  the  net  volume  of  wood  produced  by  the  growing  stock  of 
the  forest.     The  board-foot  grooving  stock  consists  of  all  sound  pine  trees 
9.0  inches  d.b.h.   and  larger  and  all  sound  hardvrood  trees  13-0  inches  d.b.h. 
and  larger.      The  cubic-ioot  growing  stock  includes  all   sound  trees  at'  least 
5.0  inches  d.b.h.     The  2-  and  4-inch  trees  becoming  5-0  inches  or  more  during 
the  increment  period  are  included  in  cubic-foot  tabulations  of  increment  and 
the  under-savrlog-size  pines  and  hardwoods  that  become   saw  timber  are   included 
in  board-foot  increment.      Neither  the  volume  in  cull  trees  nor  that   in  t^ie 
upper  stems  and  limbs   of   sav;"log-size  hardvroods  is   considered  growing-stock 
material. 

The   Interrelation  of  the  Elements  of   Increment 

Increment  is  the  resultant  of  tv»-o   opposing  factors  —   total  grovrth 
and  volume  lost  through  mortality  and  decay.      Total  grovrth  is   composed  of 
(1)   the  recruited  volume   created  by  small  trees  developing  into  merchantable 
sizes,    (2)   the  volume  added  by  groVifth  to   individual  trees  already  of  mer- 
chantable  size,   including  grovrth  on  utilized  trees  up  to   the  time  of  their 
removal  from  the   stand.      The   effect  of  mortality  and  the   two    elements  of 
total  grovrth  upon  net  board-foot  and  cubic-foot  increment  in  the   several 
forest  conditions  is  illustrated  in  figure   12,  where  the  total  grovrth  in  each 
condition  is  represented  b^'  the   100  percent  bar  and  mortality  losses  by  the 
bar  to   the  left  of   the  zero   line.      Net  increment  is  not   sho^vn  directly  but 
it  is  equivalent  to   total  grovirth  less  mortality. 

In  both  the  pines  and  hardvroods  a  high  proportion  of  the  total  growth 
is  derived  from  the  recruited  volume.      This  is  most  noticeable  in  the  under- 
sawlog-size  stands,   but  recruited  volume  is  also   an  important  part  of  the 
total  groivth  in  the  savi-timber  conditions.     About  56  percent  of  the  total 
hardvrood  board-foot  grov/th  and  53  percent  of   the  pine  grovjth  result  from 
small  trees  grov/ing  into   sav/log  size.      Compared  to  board-foot  recruitment, 
the  volume  recruited  into   the  cubic-foot  stands  makes  up  a  smaller  propor- 
tionate part  of  the  total  grovrt-h  in  practically  all  condition  classes. 

Mortality  losses  are  proportionately  greatest  in  the  old-grov;th  con- 
ditions.     In  the  pine  and  hardvrood  sav/  timber,  both  old  grovrbh  and  second 
grovfth,   the  mortality  loss  is  more  than  compensated  by  the  volume  recruited 
from  the  younger  trees.      The  mortality  in  under-savflog-size   stands  of  both 
pine  and  hardvrood  is  unusually  low  by  comparison  v/ith- similar  stands  in  the 
Coastal  Plain. 

Increment  of  the  Total  Stand 

In  1937  the  total  grov/th  of  the  forest  grov/ing  stock  vra,s  769  million 
board  feet  and  the  volimie   lost  because  of  mortality  amounted  to  about  60 
million  feet.      Net  increment  v^ras,   therefore,   approximately  709  million 
board  feet   (table  15)?   of  Vi^hich  73  percent  v/as  pine  and  27  percent  was  hard- 
vrood.     About  three-fourths  of  the  increment   developed  in  savflog-size   stands 
and  one-fourth  in  stands  under  sawlog  size.      Eighteen  percent  of  the  hard- 
wood increra.ent  and  6  percent  of  the  pine  accrued  in  the  old-growth  condi- 
tion. 
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SPECIES-GROUP  AND 
FOREST  CONDITION 

PINE 

QLD  GROWTH 

SECOND  GROWTH 
SAWLOG    SIZE 

SECOND   GROWTH 
UNDER    SAWLOG    SIZE 

HARDWOOD 

OLD    GROWTH 

SECOND  GROWTH 
SAWLOG   SIZE 

SECOND    GROWTH 
UNDER    SAWLOG  SIZE 


SPECIES- GROUP  AND 
FOREST  CONDITION 

PINE 

OLD    GROWTH 

SECOND   GROWTH 
SAWLOG   SIZE 

SECOND   GROWTH 
UNDER    SAWLOG  SIZE 

HARDWOOD 

OLD   GROWTH 

SECOND  GROWTH 
SAWLOG    SIZE 
SECOND    GROWTH 
UNDER    SAWLOG  SIZE 


PERCENT  OF  TOTAL 

30       20        10         0        10       20       30       40       50       60       70       80       90      100 
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FIGURE  12-PROPORTIONAL    DISTRIBUTION   OF  THE   ELEMENTS   OF   NET   INCREMENT,   1937 
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Table  15-  -  Net  increment  in  board  feet  and  cubic  feet  in 
the  various  forest  conditions,  1937 


Fo] 

:"est  condition 

Savj--timber  material 

All  so  I 

and  trees 

Pine 

Hardi 

•rood 

Total 

Pine 

Hardwood 

Total 

Thousand  board 

feet 

Thousand 

cub 

Ic  feet   (i 

.b.) 

SaTflog  size: 
Old  growth 
Second  groiTth 

32,600 
356,200 

34 
lU 

,100 
,500 

66,700 
470,700 

5 
7S 

,770 
,580 

9,210 
38,210 

14,980 
116,790 

Under 
Secc 

Rep] 

sawlog  size: 
)nd  grov.i:h 
"oduction 

all  conditions 

130,300 
200 

41,300 
Negl. 

171,600 
200 

62 

,120 
40 

27 

,650 
20 

89 

,770 
60 

Total 

519,300 

189 

,900 

709,200 

146 

,510 

75 

,090 

221 

,600 

The  increment  of  all  sound  trees  5-0  inches  d.b.h.  and  larger  amount- 
ed to  222  million  cubic  feet.  Mien  these  smaller  trees  are  included,  the 
proportion  of  hardvrood  increment  increases  to  one-third  of  the  total  because 
of  the  ^^dder  diameter  range  (5-0  to  13-0  inches)  of  under-sawlog-size  hard- 
vroods.  The  pine  cubic-foot  increment  is  equivalent  to  2.1  million  cords  of 
wood  with  bark  and  the  hardwood  is  equivalent  to  1-2  million  cords. 

Increment  per  Acre 

An  estimate  of  the  average  annual  increment  per  acre  in  the  various 
forest  types  and  conditions  is  presented  in  table  I6.   Since  the  values  in- 
clude the  calculated  full  years  growth  in  the  trees  utilized  during  1937 
they  indicate  the  increment  of  uncut  stands. 

The  average  board-foot  increment  per  acre  in  this  unit  is  greater 
than  in  the  Southern  Coastal  Plain  but  less  than  in  the  Northern  Coastal 
Plain  of  North  Carolina.   The  loblolly  pine-hardiYoods  and  shortleaf  pine- 
hardwoods  types  are  most  productive.   The  second-grovrt-h  uncut  saw-timber 
stands  of  these  two  types  have  an  average  increment  of  more  than  300  board 
feet  per  acre.   This  average  represents  the  increment  rate  on  812,000  acres 
or  16  percent  of  the  forest  land.   Three  hundred  feet  per  acre  is  better 
than  average  increment  but  it  can  be  increased  v/ith  forest  management.   In 
the  three  pine  types  there  are  2.3  million  acres  on  \7hich  the  average  annual 
increment  is  less  than  200  board  feet  per  acre.   Nearly  three-fourths  of 
this  area  is  stocked  with  reproduction  and  young  second  grovfth  that  is  too 
young  to  produce  much  board-foot  increment,  but  the  other  one-fourth  supports 
sa?ylog-size  stands  in  wiiich  the  grovilng   stock  has  been  depleted.   All  of 
these  stands  need  fire  protection  and  freedom  from  cutting  in  order  that  the 
young  trees  and  reproduction  may  replenish  the  growing  stock.   The  average 
increment  per  acre  in  the  upland  hardvroods  type,  which  occupies  one-fourth 
of  the  forest  land,  is  unsatisfactory  in  all  conditions.   It  is  deficient  in 
quantity  and  also  quality  because  part  of  the  increment  is  in  the  less  valu- 
able species. 
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An  average   increment  of    -68  cords  per  acre  for  all  forest  land  is 
unusually  high,    exceeding  the  increment  in  the  Piedmont  of  South  Carolina, 
Georgia,   or  Alabama.      It  is  a  result  of   grovrth  upon  the  large  volume  of 
young  trees  vriiich  occur  both  as  distinct  age-classes  and  in  mixture  vri.th 
older   stems. 


Table  l6,    -  Average   increment  per  acre   classified  according 
to   forest   condition  and  forest   type,   1937 


Forest  condition 


Sa\Y-timber  material 


Short- 
leaf 
pine- 

hdYvTds , 


Lob- 
lolly 
pine- 
hdwds , 


Virginia 
pine- 
hdwds . 


Upland 
hdwds . 


Bottom- 
land 
hdvfds< 


Average 
of  all 
types 


All  sound  trees 
in  all  types 


Includ- 
ing 
bark 


Exclud- 
ing 
bark 


-  - 

-  -  -  - 

-  Board 

feet  - 

-  -  -  - 

-  -   - 

Cords 

Cu.ft. 

Sawlog  size: 

Old  groT/thr 

Uncut 

235 

202 

173 

112 

209 

178 

0.-/^8 

33.-4 

Partly  cut 

160 

26^ 

125 

101 

154 

138 

0.^8 

32.9 

Second  growth; 

Uncut 

300 

331 

236 

159 

199 

268 

0.91 

62.7 

Partly  cut 

189 

215 

192 

12^ 

202 

182 

0,72 

49.1 

Under  saT«rlog  size; 

Second  grovrth 

89 

83 

73 

72 

66 

81 

0.63 

A2-0 

Reproduction 

1 

2 

1 

— 

— 

1 

Negl, 

0»3 

Weighted  average 

172 

181 

131 

98 

\U2 

149 

0.68 

/^6.0 
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PRIMARY  FOREST  INDUSTRIES^ 

About  1,660  primary  v;ood-p recessing  plants  yfere  utilizing  the  timber 
stands  of  the  Piedmont  in  1937'   The  lumber  industry  predominates,  but  numer- 
ous plants  manufacture  veneer,  furniture  dimension  stock,  cooperage,  tobacco 
baskets,  handles,  shuttle  blo'cks ,  e::celsior,  and  shingles.   In  addition,  a 
considerable  quantity  of  crossties,  poles,  and  fuelv/ood  are  cut  as  well  as 
smaller  amounts  of  pulpwood  and  extract  wood.  Altogether  nearly  900  million 
board  feet  of  savj-  timber  were  used  and  4--3/4  million  man-days  of  labor  were 
expended. 

The  Lumber  Industry 

In  1937  there  were  about  1,600  savjraills  operating  in  the  unit.  The 
majority  vrere  small  portable  mills  able  to  produce  only  a  £evi   thousand  board 
feet  per  day  under  the  most  favorable  conditions,  as  less  than  30  mills  had 
a  daily  cutting  capacity  of  more  than  10,000  feet.  Most  of  the  mills  make 
rough  lumber  v;hich  is  produced  under  contract  for,  or  is  sold  direct  to, 
concentration  yards.   These  yards  finish  the  lumber,  sell  some  of  it  at  re- 
tail to  local  consumers  and  the  larger  part  at  wholesale  upon  the  general 
lumber  market.   The  total  cut  of  all  the  mills,  including  168,000  savm  cross- 
ties,  amounted  to  624  million  board  feet,  about  90  percent  pine  and  10  per- 
cent hardvrood.  Approximately  9$  percent  of  the  pine  and  80  percent  of  the 
hardvrood  v/as  cut  from  second-grovrth  saw  timber. 

About  50  savmills  in  18  counties  brought  34  million  board  feet  of 
pine  sav/logs  and  5 '3  million  feet  of  hardvroods  into  the  unit  for  lumber  manu- 
facture. Of  the  pine,  about  one  half  came  from  the  Coastal  Plain  and  one- 
fourth  from  the  mountains  of  North  Carolina,  and  the  remaining  one-fourth 
chiefly  from  Virginia.   Only  one-fifth  of  the  hardvrood  was  dravm  from  the 
Coastal  Plain,  three-fifths  vias   brought  from  the  mountains  and  one-fifth 
from  Virginia  and  South  Carolina.  About  five  million  board  feet  of  pine  sav/- 
logs  and  one-fourth  of  a  million  feet  of  hardwoods  v/ere  shipped  out  of  the 
unit  to  sawmills  in  the  Coastal  Plain  and  tv»'-o  million  feet  of  pine  sav/logs 
from  the  Piedmont  were  used  by  mills  in  the  mountain  region.   The  movement 
of  savflogs  into  the  unit  exceeded  the  movement  out  by  32  million  board  feet. 

Small  portable  mills:  Almost  95  percent  of  the  pine  and  hardwood 
lumber  was  produced  by  1,572  small  mills  that  cut  less  than  10,000  board 
feet  per  day.   The  average  sr.\all  mill  cut  365,000  board  feet  during  the  year 
and  operated  about  80  days.   Both~~^he  production  and  operating  time  vary 
^Yidely  betiveen  mills,  however,  because  many  are  operated  by  farmers  who  cut 
lumber  only  in  their  spare  time,  while  others  are  operated  practically  full- 
time  by  experienced  lumbermen.  Most  of  the  mills  buy  stumpage ,  some  do  con- 
tract or  custom  sawing,  and  a  very  few  operate  in  their  own  timber.   Hardly 
any  of  these  small  mills  buy  logs  delivered  at  the  plant. 

The  typical  mill  employs  four  men  in  the  vroods  and  four  in  the  plant. 
Frequently  the  same  crev;  does  both  logging  and  milling.   The  mills  are 


A/ Based  on  data  gathered  in  cooperation  v/ith  the  U.  S.  Bureau  of  the 
Census. 
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usually  moved  when  the  log  haul  approaches  one-half  mile  in  distance.   Be- 
cause the  mills  stay  in  the  timber,  many  of  the  logs  are  skidded  directly 
to  the  plant  by  team,  but  some  are  brought  in  vdth  high-vfheels  pulled  by  a 
team  or  tractor.   Trucks  are  usually  used  for  the  infrequent  long  hauls.   As 
a  rule  the  mill  consists  of  a  sa^v  carriage,  circular  saw,  and  povrer  unit. 
Occasionally  a  mill  virill  have  an  edger  and  very  infrequently  a  planer.   About 
tvro-thirds  of  the  plants  use  motors  for  power,  either  tractors,  old  automo- 
bile engines,  or  Diesel  units  averaging  about  A2  horsepower.   Steam  engines, 
averaging  about  32  horsepower,  are  used  in  practically  all  of  the  other  mills, 
although  a  very  few  mills  are  poxTered  with  electricity.  Most  all  of  the  lum- 
ber produced  by  these  small  mills  is  sold  unfinished  at  an  average  price  of 
$10  to  s^l5  per  thousand,  mill  run.  Much  of  it  is  "roofer"  material  but  part 
of  that  sold  to  concentration  yards  is  re-sawed  into  graded  stock  at  the 
yard. 

Sem.i-permanent  mills:   Only  five  percent  of  the  lumber  was  cut  by  the 
28  sai/vmills  ?ri.th  capacities  of  more  than  10.000  board  feet  per  day.   Nearly 
half  of  these  mills  are  semi-permanent,  having  stayed  in  the  same  location 
geveral  years,  the  remainder  move  about  tv/ice  a  year.   Their  average  cut 
?ra.s  1,550,000  board  feet  and  they  operated  about  170  days  in  1937-  Half  of 
the  lumber  v^s   cut  from  stumpage  purchased  by  the  mill  operator,  ^0  percent 
was  cut  on  contract  for  concentration  yards,  and  10  percent  was  cut  from 
logs  delivered  on  the  yard-   The  cut  of  these  mills,  like  that  of  the  smaller 
portables,  was  about  90  percent  pine. 

It  required  about  7  men  in  the  vroods  to  provide  logs  for  the  average 
mill,  which  operated  v;ith  9  men.  The  vroods  and  mill  crevj-s  are  usually  dis- 
tinct, and  often  the  logging  is  done  on  contract.   Teams  and  tractors  are 
used  to  skid  the  logs  which  are  carried  to  the  more  stationary  mills  by 
truck.   The  contract  mills  usually  move  to  the  timber  and  skid  direct  to  the 
mill  lYith  tractors  and  high-¥iheels.  All  of  the  savmills  use  circular  saws, 
three-fourths  use  edgers ,  about  one-fifth  use  cut-off  sav;-s  and  planers,  and 
very  few  have  dry-kilns.   Steam  engines  of  50  to  100  horsepower  are  used  in 
two-thirds  of  the  mills,  tractors,  gasoline  or  fuel  oil  engines,  and  electric 
motors  power  the  remainder.  Almost  three-fourths'  of  the  lumber  produced  by 
these  mills  is  unfinished. 

Concentration  yards  and  planing  mills;   In  this  report  both  concen- 
tration yards  and  planing  mills  are  considered  secondary  forest  industries 
and  no  attempt  is  made  to  prvsent  exact  data  concerning  their  number  or  lo- 
cation. They  are,  however,  an  integral  part  of  the  lumber  industry  in  this 
unit,  bridging  the  gap  between  the  rough  lumber  of  the  portable  mill  and 
the  dressed  lumber  and  millvrork  of  the  retail  yard. 

Approximately^  one-third  of  the  small  portable  savmiills  are  cutting 
rough  lumber  under  contract  to  about  70  concentration  yards  and  planing 
mills.   These  concerns  handle  50  percent  of  the. pine  and  about  40  percent  of 
the  hardwood  lumber  cut  in  the  unit.   They  serve  as  middlemen,  providing  a 
ready  market  for  the  rough  lumber  of  the  small  mills,  occasionally  financing 
the  purchase  of  savmill  equipment,  and  often  advancing  money  for  stumpage. 
Usually  they  buy  the  lumber  on  a  mill-run  basis  and  remanufacture  it  to  sell 
on  a  grade  basis.  Because  of  their  control  over  the  small-mill  operator 
they  can  exert  a  strong  influence  upon  his  cutting  practices. 
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Monetary  importance  of   savmills;      In  terms  of   dollars  the   savmill 
industry  is   small  compared  to    tejrtile   or  tobacco  manufacturing.      The  money 
distributed   is  important  nevertheless,   because   it  provides  a  livelihood  to 
several  thousand  vrorkers  and  an  increased  income  to  many  farmers,  merchants, 
and  equipment  manufacturers.      The   following  estimate   of  the  value  of  wages, 
raxv  material,   fuel,   repairs  and  replacements,   and  product   is  based  upon  a 
sample  of  about  10  percent  of  the  mills.      The  range  of  mills   sampled  extend- 
ed from  the   small  family-operated  custom  savmill  to   the   semi -permanent  steam 
mill  making  dressed  lumber  and  millvrork.      On  this  basis   it   is   estimated  the 
1,600   savymills  in   the   unit  paid  2.4  million  dollars   in  v;ages  to    savmiill  and 
v/oods  vrorkers.     About  half  of  this  amount  was  paid  by  the  mills   cutting  less 
than   500,000  board  feet  per  year  which  comprise   three-fourths  of  the  mills 
in  the  unit.      Slightly  over  2.5  million  dollars  -vvere  given  for  stumpage  and 
one-fourth  of  a  million  dollars  for  logs   delivered  at   the  mill  yard.      Fuel, 
chiefly  gasoline  and  fuel  oil,   cost  nearly  $300,000.      Approximately  $400,000 
v;as   spent  for  repairs,   new  or  used  savmill  equipment,   teams,  motor  trucks, 
and  tractors.      These  expenditures,   totaling  nearly  6  million  dollars,    cover 
part  of  the   costs  incurred  in  producing  lumber  valued  at  about  8  million 
dollars.      Total  production  costs  would  also   include   rent,    taxes,    interest, 
insurance,   plant  depreciation  and  profit  margin. 

Other  Forest  Products 

Veneer;      The  furniture   factories   of  North  Carolina   require  a   large 
quantity  of  veneer  and  part  of   it  is  made  by  the  veneer  plants  operating  in 
this  unit.     Eighteen  plants  used  26.6  million  board  feet  of  hardvrood  veneer 
logs   in  1937-      About  tvro-thirds  of   this  volume  was  yellox'-i/poplar ,   one-fourth 
ivas   sweetgum,  and  the   remainder  v/as  v;hite  oak,   blackgum,  Tra.lnut ,  maple,   and 
sycamore.     Approximately  three-fourths  of  the    veneer  logs  v/ere   cut  from  old- 
grovrbh  timber.      The  forests  of   the  Piedmont  supplied  one-half  of   the  veneer 
bolts,    12  percent   came   from  the  Coastal  Plain,   30  percent   came  from  South 
Carolina  and  the   remainder  from  Virginia  and  Georgia.      Practically  all  of 
the  mills  buy  logs  delivered  at  the  mill  yard. 

In  1939  the  average  cost  of  delivered  veneer  bolts  v/as  $25»50  per 
thousand  board  feet  and  labor  costs  at  the  mill  averaged  about  $21  per  thou- 
sand board  feet  of  consumption.     Power  vras  supplied  by  coal-fired  steam 
engines  and  numerous  electric  motors  at  a  cost,  for  coal  and  electricity,  of 
$1.25  per  thousand  board  feet  utilized.      The   expenditures  for  equipment  and 
repairs  averaged  $1.70  per  thousand.      These   costs,   which  do   not   include 
plant  depreciation,   interest,   taxes,   or  insurance,   total  about  $50.00-     On 
the  average,   a  thousand  board  feet  of  bolts  produced  9?000  square  feet  of 
veneer  which  sold  for  about  $80.00.     On  this  basis  the  1937  production  vras 
vrorth  txTo  million  dollar?. 

Hardvrood  dimension  stock;      In  1937  furniture   dimension  stock  was  made 
by  18  small  plants.      They  used  6,8  million  board  feet  of  hardwood,    chiefly 
hickory,  vjhite  oak,  and  yellopfpoplar ,   Tri.th  some  maple,   birch,   and  ash. 
Three-fourths  of  the  timber  via.s  second-grovrt-h.     Practically  all  of  the  logs 
were   cut  vri_ thin  the   unit  and  90  percent  of  the   log  volume  vra,s  purchased 
delivered  at  the  yard. 
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The  plants  are  usually  small,  seldom  employing  more  than  five  men. 
The  mill  equipment  is  simple,  consisting  of  a  circular  saw,  rip  saw,  and 
cut-off  say;.  Electric  motors  are  frequently  used  for  power.   Logs  cost  about 
s$20.00  per  thousand  delivered  at  the  mill  or  $8.00  to  $10.00  on  the  stump. 
VJhen  manufactured  into  rough  squares  poplar,  ash,  birch,  and  black  gum  sell 
for  about  $Zh0.00  to  $60.00  per  thousand  board  feet. 

Cooperage:   Both  the  tight  and  slack  cooperage  industries  are  repre- 
sented in  this  unit.   Two  mills  make  tight  staves  using  Y\rhite  oak  and  three 
mills  make  pine  staves  for  tobacco  hogsheads.  Their  total  consumption  was 
about  one  million  board  feet  of  logs.   Three-fourths  of  the  white  oak  was 
old-gro;Tth  timber,  but  all  of  the  pine  vra,s  second  groirth.  The  white  oak  is 
purchased  delivered  at  the  tight  stave  mills,  each  of  which  are  operated  by 
12  employees.   The  tobacco  stave  mills  employ  about  4  men  in  the  woods  and 
Z^  at  the  plant. 

Tobacco  baskets;  Yadkinville  ,  in  Yadkin  County,  is  the  center  of 
tobacco  basket  production  in  North  Carolina.   In  1937  the  three  plants  oper- 
ating in  the  county  made  about  250,000  baskets-  Hand-riven  red  and  v/hite  oak 
splits  are  used  for  all  of  the  basket  except  the  rim,  which  is  made  of  savm 
lumber.   The  splits  are  made  by  farmers  of  the  surrounding  counties,  who 
received  about  ^ASjOOO  for  the  five  million  splits  made  in  1937'  About  1.5 
million  board  feet  of  red  and  v/hite  oak  logs  were  used  for  the  splits  and 
one-half  a  million  board  feet  of  liomber  for  the  rims. 

Handles  and  shuttle  blocks:  Six  plants  made  handles  and  tvro  made 
shuttle  blocks  in  1937'  Plant  capacities  ranged  from  one-fourth  cord  to  10 
cords  per  day  and  employees  from  3  to  27  per  mill.   Altogether  they  used 
about  4»200  cords  of  hickory,  poplar,  dogvTOod,  and  maple.   One  handle  plant 
made  broom  and  mop  handles  exclusively  from  poplar  and  maple,  the  other  five 
plants  used  second-growth  hickory  to  make  all  kinds  of  tool  and  Implement 
handles.   The  two  shuttle  block  mills  used  dogxvood  entirely.   In  all  of  these 
plants  the  wood  was  purchased,  delivered  at  the  mill,  from  local  farmers. 

Shingles  and  excelsior:  Approximately  700,000  shingles  were  made  by 
the  seven  shingle  mills  operating  in  the  unit  in  1937'   They  used  about 
140,000  board  feet  of  second-groiTth  pine.  Most  of  the  mills  are  a  permanent 
part  of  their  community,  staying  at  the  same  location  year  after  year,  making 
shingles  on  a  custom  basis  for  local  use  only.   Each  mill  can  make  only  five 
to  ten  thousand  shingles  pe:-  day  and  usually  employs  about  four  men. 

The  three  excelsior  plants  used  about  3,000  cords  of  second-grovrth 
pine  and  yellov/poplar  in  1937 •  YelloT;poplar ,  however,  makes  up  only  a  small 
proportion  of  the  total  ^consumption.   The  peeled  vraod  is  purchased  by  the 
cord,  delivered  at  the  mills  which  have  a  capacity  of  about  five  cords  per 
day.  The  average  mill  employs  15  men. 

Fuelwood;   Only  the  lumber  industry  uses  more  v;ood  than  is  consumed 
each  year  for  fuel.   The  estimated  total  consumption  of  fuelwood  in  1937 
amounted  to  2,600,000  cords,  about  t^vo-thirds  pine  and  one-third  hardwoods. 
One-half  of  the  wood  was  obtained  from  savmiill  slabs,  cull  trees,  and  tops, 
and  the  rest  from  the  sound- tree  growing  stock.   Farmers  used  63  percent  of 
the  fuelwood  for  heating  and  cooking  and  an  additional  13  percent  for  curing 
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tobacco.      Fifteen  percent  v/as  used  by  rural  families  not  on  farms  and  9 
percent  by  urban  dwellers,    schools,   and  small  commercial  establisliments. 
The  average  farm  family  used  13 .S  cords  of  vrood  for  domestic  purposes  and 
2.7  cords  for  curing  tobacco.      The   farmers  obtain  most  of  their  v;ood  from 
their  own  vroodlands  and  consequently  do   not  have   to  make   cash  expenditure 
for  this  fuel.      The  contribution  of  fuelvrood  to    the  farm  income  amounts   to 
at  least  four  million  dollars,   however,   while  the  value  of  fuelvrood  used 
elsev;here  approximates  one  million  dollars. 

HexTO  cro5sties_;     About   576,000  hevm  crossties  v;ere  purchased  in  the 
unit  by  17  public-carrier  railroads   in  1937-      Only  1,Z^00  of  these   ties  vrere 
pine,   practically  all  of  the   rest  vrere  Vfhite  and  red  oak.      Most  of  the   hevm 
ties  purchased  vrere  class  5   (7"  x  9"  x  8 '6").     Hardvrood  ties  of  this  size 
sold  for  80  to   90  cents   each  delivered  at  the  railroad  in  1938.      The   small- 
est size,   class  1   (6"  x  6"  x  8'd"),   sold  for  25  to  35  cents  F.OB.    railroad. 
At  75  cents   each  the   575,000  hevm  crossties  brought  the   farmers  and  vroods- 
iTorkers  of  the  unit  about  $/^30  5000. 

Other  products;      Treating  plants  purchased  most  of  the   l6,000  pine 
poles  and  piles  sold  in  this  unit  in  1937*     Poles  vri_th  an  average  top  di- 
ameter of  8  inches  and  a  length  of  35   feet  accounted  for  a  high  proportion 
of   the  production,   vriiile  most  of  the  piles  were   in  20-  and   50-foot  lengths. 

About  IA.,000  cords  of  pine  pulpvrood  vrere  obtained  from  the  Piedmont 
by  pulp  mills  in  Virginia  and  the  Coastal  Plain  of  North  Carolina.      Also 
500  cords  of  distillation  wood  vrere   sold  in  Tennessee.     Wood  used  for  mis- 
cellaneous farm  construction  and  maintenance,    in  the   form  of  poles,   fence 
posts,  and  round  timbers  amounted  to   approximately  60,000   cords.      All  of 
these  products,    including  poles  and  material  used  on  farms,   had  a  value  at 
loading  point  of  about  $150,000  in  1937- 

Employment 

The  primary  forest  products   industries   furnished  about  4.8  million 
man-days  of  employment   in  the  mills   and  v/oods   in  1937   (table  17)-      Seven- 
teen percent,   829>000  man-days,  ^vas   in  the   1,662  forest  products  plants,  as 
distinct  from  vroods  employment.      The   total  number  of  men  vrorking  in  these 
plants  v^as  approximately  7>^50.     About  6,380  worked  in  savmills ,   720  v/orked 
in  veneer  plants,   90  in  dimension   stock  mills,   and  the  rest  in  handle, 
shuttle  block,   tobacco   basket,   cooperage,   excelsior,   and  shingle  mills.      The 
viage  rate  in  1937  vras  not  in  excess  of  25   cents  per  hour  and  at  this  rate 
the  mill  employees  received  about  tvro  million  dollars   in  vra,ges. 

Eighty-three  percent  of   the   total  employment  v;-as  vroods  vrork,   but  four- 
fifths  of   this  labor  w"as  expended  in  the  production  of  fuelvrood  and  other 
material  for  home  use.      Only  777^000  man-days  vrere  utilized  in  the  produc- 
tion of  sav/logs,   bolts,   basket   splits,   crossties,  poles,   and  pulpvrood.      The 
total  number  of  men  employed  is   difficult  to  ascertain  in  this  region  v/^here 
most  of  the  vroods  vrork  is   done  by  farmers  and  small  contractors.      Part-time 
work  is  common  and  one  full-time  job  may  provide  vrork  for  several  different 
men  during  the  course  of  a  year.      If  each  man  vrorked  225  days  per  year, 
3,i!f50  men  could  produce  the  amount  of  vrood  used.      It  is  probable,   hovrever, 
that  about  6,000  individuals   cut   sav^logs  for  the   sawmills  and  about  2,000 
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logged  material  for  the  other  industries.      The  income  of   these  8,000  vroods 
vrorkers  was  about  1.5  million  dollars   in  1937* 


Table   17-        Production  and  employment  in  the  primary 
forest   industries,    1937 


Commodity 


Number 

of 
plants 


Material 
cut   in 
woods 


Produced 

or  used 

by  plants 


Emplo.yment  provided 


In 
woods 


In 
plants 


Total 


Thousand  bo 

ard  feet 

Thousand  man 

-days""" 

Lumber 

1.600 

592. /f  00 

62^,300 

592 

678 

1.270 

Veneer 

18 

U,900 

26,600 

40 

96 

136 

Furniture  dimension 

18 

6,800 

6,800 

10 

19 

29 

Cooperage 

5 

3,600 

1,100 

7 

3 

10 

Tobacco  baskets 

3 

1,500 
Thousand 

1,500 
pieces 

15 

11 

26 

Poles  and  piles 

— 

16 

— 

A 

— 

4 

Revm   cross  ties 

576 
Thousand 

cords 

81 

81 

Fuelwood 

— 

2,592 

— 

3.110 

— 

3,110 

Misc.  farm  use 

— 

60 

— 

66 

— 

66 

Handles  and  shuttle  blocks 

8 

3 

U 

9 

U 

23 

Misc.  mfg.  products"'-"" 

10 

17 

3 

19 

8 

27 

Total 

1,662 

— 

— 

3,953 

829 

4,782 

"""Man-days  equal  10  hours . 

"""Seven  shingle  mills,   3   excelsior  mills,  pulpwood  and  distillation 


vrood. 
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COMODITY  DRAIN 

The   commodity  drain  from  the  pine  and  hardwood  sound-tree  grovring 
stock  includes  both  the  material  utilized  and  the    sound  merchantable  material 
left  in  felled  trees.      The  drain  on  the   saw-timber  portion  of  the  trees,    in- 
cluding both  the  utilized  and  v;asted  portions,   is   expressed  in  board  feet, 
whereas   the  volumes  given  in  cubic   feet  and  cords   include   drain  on   savz-timber 
material,   upper  stems  of   sav;log-size  pines,  and  small  trees  ranging  from  5,0 
inches  d,b.h-    to   sawlog  size.      The  drain  on  hardwood  tops   is  not  included - 

The   drain  upon  savz-timber  material  amounted  to   703  million  board  feet 
of  pine  and  183  million  feet  of  hardwood  in  1937    (table   18).      About  69O 
million  feet  of  pine  were  used  by  local  forest  industries  and  domestic   con- 
sumers and  13  million  board  feet  were   shipped  to   saivmills  in  the  Coastal 
Plain  of  North  Carolina  and  cooperage  and  pulp  mills  in  Virginia.      Woods' 
waste  Tra,s  negligible   in  the  pine   species.      Nearly  172  million  feet  of  the 
hardvrood  drain  v;ere  used  v/ithin  the  unit,    slightly  over  one  million  board 
feet  were   taken  to    veneer  plants  in  South  Carolina,   and  about  nine  million 
board  feet  were   left  unutilized  as  woods  ivaste- 

About  85  percent  of   the  pine  and  60  percent  of  the  hardvrood  cubic- 
foot  drain  was  obtained  from  saw-timber  trees.     Pine  trees  under  9.0  inches 
d.b.h.  were  cut  primarily  for  pulpwood,  fuelvrood,  and  miscellaneous  farm  use, 
while  most  of  the  hardvroods  less  than  13*0  inches  were  used  for  fuelvrood. 
Old-groTiTth  stands  provided  10  percent  of  both  the  pine  and  hardvrood  drain, 
second-growth   sawlog-size   stands  SO  percent  of   the  pine  and  70  percent  of 
the  hardvrood,   and  under-sav;log-size   stands  10  percent  of   the  pine  and  20  per- 
cent of   the  hardvrood.      A  high  proportion  of   the  drain  upon  the   total   sound- 
tree  growing  stock  vjas  caused  by  the   local  demand  for  fuelvrood.      About  one- 
third  of  the  pine  and  one-half  of   the  hardvrood  v/as   cut  for  this  use. 


Table   18.    -  Commodity  drain  from  the   sound-tree  grovring  stock,    1937 


Commodity 


Sav;-timber  material 


Pine     Hardvrood     Total 


All  sound  trees"" 


Pine     Hardvrood     Total 


Thousand  board  feet 


Thousand  cubic   feet 


Lumber 

520, AOO 

72,000 

592,400 

111,470 

12.580 

124,050 

Veneer 

100 

16,200 

16.300 

30 

2,830 

2,860 

Furniture  dimension 

100 

7.400 

7,500 

20 

1,300 

1,320 

Handles  and  shuttle 

blocks 

1,200 

1,200 

— 

230 

230 

Cooperage 

3,000 

700 

3.700 

640 

120 

760 

Tobacco  baskets 

— 

1,700 

1,700 

— 

290 

290 

Poles  and  piles 

1,900 

— 

1,900 

410 

— 

410 

Crossties 

100 

37,400 

37,500 

20 

6,530 

6.550 

Fuelvrood 

170,000 

A3  ,600 

213 ,600 

61,030 

27,420 

88,450 

MisCo  farm  use 

3  ,800 

2.300 

6,100 

2,150 

1,070 

3,220 

Misc.  mfg.  products 

-^,000 

200 

4.200 

1,170 

50 

1,220 

Total 

703, AOO 

182.700 

886,100 

176,940 

52,420 

229,360 

""Total  drain  from  grovring  stock  expressed  in  cords  of  vrood  v^rith  bark: 
2,474,000  of  pine;   811,100  of  hardwood. 
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COMPARISON  OF  INCREI-ffiNT  WITH  COMMODITY  DR,\IN 

To  be  continuously  productive  a  forest  must  grow  an  equal  or  greater 
amount  of  wood  than  is  removed  through  natural  and  artificial  causes.  Other- 
vri_se  the  forest  v/ill  be  gradually  depleted  and  the  dependent  industries  and 
population  vd.ll  lack  needed  raw  material.   Both  the  natural  and  man-caused 
drain  upon  the  forest  fluctuates  from  year  to  year  vrlth   changing  conditions. 
Increment  and  drain  comparisons  for  a  single  year  are,  therefore,  unreliable 
for  predicting  long-time  trends  in  the  forest  situation.  A  surplus  of  incre- 
ment over  drain  does  not,  of  itself,  imply  that  the  cut  can  be  correspond- 
ingly increased.   Conversely,  v/hen  the  drain  exceeds  the  increment  there  is 
not  always  cause  for  alarm  because  the  excessive  cut  may  be  temporary  or 
there  may  be  a  large  reserve  of  young  timber  just  coming  into  production. 
Conditions  v/ithin  each  survey  unit  must  be  judged  by  other  factors  than  end 
figures  in  a  comparison  of  increment  and  drain - 

Comparison  in  Board  Feet 

The  pine  grov/ing  stock  decreased  18J+   million  board  feet  in  1937 
(table  19).  Total  grovjth  was  less  than  commodity  drain  and  even  the  elimi- 
nation of  all  mortality  losses  through  fire  protection  and  intensive  utili- 
zation would  still  leave  drain  greater  than  net  increment.  Along  vath  the 
reduction  in  growing  stock  there  T;as  a  continuous  replacement  of  the  older 
and  larger  trees  vfith  young  second-growth  of  minimum  sav/-timber  size. 


Table  19-  -  Comparison  between  increment  and  drain  of 
saw-timber  material ,  1937 


Item 


Pine 


Hardvrood 


Total 


Thousand  board  feet 


Net  grov;ing  stock,  Jan.  1,  1937 

Grovrth,  1937 
Mortality,  1937 

Net  increment,  1937 
Commodity  drain,  1937 

Net  change  in  grov/ing  stGoK,  1937_ 
Net  growing  stock,  Jan.  1.  1938      7,-^89,400 


7,673,600 

3,410,000 

11,083,600 

557,000 
37,800 

211,700 
21,700 

768,700 
59,500 

519,200 
703,400 

190,000 
182,700 

709,200 
886,100 

'   -184,200 

.  +7,300 

-176,900 

3,417.300   10,906,700 


The  pine  drain  in  the  old~grovrt.h  condition  vjas   2,7  times  the  increment 
and  the  drain  in  second-groTfth  saw-timber  was  I.7  times  the  increment.  Only 
in  the  under-sawlog-size  stands  vra.s  increment  greater  than  saw-timber  drain, 
exceeding  it  five  to  one,  but  this  surplus  was  not  great  enough  to  compen- 
sate for  the  over-cut  in  the  saw-timber  conditions  -   Volume  recruited  from 
these  under-sawlog-size  stands  and  from  young  trees  in  saw-timber  stands 
amounted  to  one-half  of  the  total  growth.   The  diameter  distribution  of  the 
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young  trees  in  this  unit  does  not  indicate  any  appreciable  increase  in  the 
amount  of  recruited  volume  and  the  pine  board-foot  grov/ing  stock  v/ill  con- 
tinue to  decrease  unless  the  commodity  drain  is  reduced  by  at  least  one- 
fourth. 

The  slight  increase  in  the  hardvrood  board-foot  growing  stock  is  in- 
conclusive.  It  shoviTs  the  board-foot  drain  was  less  than  the  increment  but 
gives  no  indication  of  the  situation  vri. thin  species-groups.  For  example, 
about  75  percent  of  the  commodity  drain  v;as  red  and  white  oak,  15  percent 
vras   yellov^oplar ,  5  percent  ims  sweetgum  and  blackgum,  and  5  percent  vras 
hickory,  maple,  ash,  birch,  and  sycamore.   Increment  was  not  determined  for 
individual  species  but  estimates  of  its  distribution  are  as  follows:   red 
and  white  oaks  55  percent,  sv;eetgum  and  blackgujn  15  percent,  yellov^^oplar 
20  percent,  and  miscellaneous  hardvroods  10  percent.   Because  the  volumes  of 
increment  and  drain  are  approximately  equal  it  is  apparent  the  increment  of 
red  and  white  oak  vias   insufficient  to  meet  drain  requirements  v;hile  the  in- 
crement of  the  other  species-groups  exceeded  drain.   Even  vrlth   a  surplus  of 
increment  yellov;poplar  may  not  be  producing  enough  high-quality  material  for 
the  veneer  industry. 

Comparison  in  Cubic  Feet 

Including  the   increment  and  drain  upon  the  under-sav/log-size   trees 
does  not   change  the    situation  materially  for  the  grovri.ng  stock  of  sound  pine 
trees,    5»0  inches  cl.b.h.   and  larger,   decreased  by  30  million  cubic   feet  and 
the  hardvrood  grovdng  stock  increased  by  nearly  23  million  cubic   feet    (table 
20). 


Table  20.    -  Comparison  between  increment  and  drain  of 
all  sound  material,   1937 


Item 


Pine 


Hardvrood 


Total 


Net  growing  stock,   Jan.   1,   1937 

Grovrth,  1937 
Mortality,   1937 

Net  increment,   1937 
Commodity  drain,   1937 

Net  change  in  growing  stock,   1937 
Net  grovri-ng  stock,   Jan.   1,   1938  2,45^,7^0 


-  -  Thousand 

cubic  feet 

(i.b.)  -  - 

2,485,170 

1,542,520 

4,027,690 

166, /^30 
19,920 

86,280 
11,190 

252,710 
31,110 

1^6,510 
176,940 

75,090 
52,420 

221,600 
229,360 

-30,430 

t22,670 

-7,760 

1,565,190       4,019,930 
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In  table  21  the  change  in  grov/ing  stock  values  of  table  20  have  been 
broken  down  to  show  in  Tirhich  forest  conditions  and  tree-sizes  the  losses 
and  gains  have  occurred.  There  vfas  a  loss  in  volume  of  both  small  and  large 
pines  in  the  saw-timber  conditions  and  a  gain  throughout  the  diameter  range 
in  the  under-sawlog-size  condition.  Pine  trees  less  than  9*0  inches  in 
diameter  increased  by  only  6.5  million  cubic  feet  while  saw-timber  trees  de- 
creased nearly  6  times  this  amount.   The  volume  of  hardwoods  belov;  sav/- 
timber  size  increased  in  all  conditions.  Although  the  total  volum.e  of  hard- 
wood saw-timber  material  is  Increasing  it  is  decreasing  in  the  second-grovfth 
sawlog-size  stands  where  it  is  commercially  important. 


Table  21.  -  Change  in  growing  stock  by  forest  conditions,  1937 


Forest  condition 


Pine  trees 


5-0  -  8.9 
inches 
d.b.h. 


9.0  inches 

d.b.h.  and 

larger 


Total 


Hardwood  trees 


5.0  -  12.9 
inches 
d.b.h. 


13.0  inches 

d.b.h.  and 

larger 


Total 


Old  groTfth 


-  -  M  cu.ft.  (i.b.)  -  - 
-750    -12,240   -12,990 


-  -  M  cu.ft.  (i,bO  -  - 
+3,000     +850    +3,850 


Second  growth: 

Sawlog  size       -7,680  -56,180  -63 .860  +7,130  -^,920  +2.210 

Under  sav;log  size  +14,960  +31,^60  -\-UG,l^2Q  +8,220  +8,390  +l6,6lO 

Total  all  conditions  +6,530  -36,960  -30, ISO  +18,350  .  +A,320  +22,670 


Comparison  in  Cords 

In  figure  i/^  the  total  growth,  mortality  and  commodity  drain,  and 
change  in  grov/ing  stock  is  presented  for  the  pines  and  hardwoods  by  forest 
condition.  The  situation  parallels  that  previously  given  in  cubic  feet. 
The  net  result  is  a  loss  of  371,000  cords  in  the  pine  groxving  stock  and  an 
increase  of  366,000  cords  in  the  hardwood  stand. 
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FOREST  PROBLMS  AND  REMEDIAL  MEASURES 

The  forest  problems  of  the  Piedmont  are  essentially  those  concerned 
vdth  land  use,  forest  production,  and  forest  products  utilization.   The  ob- 
jective of  remedial  measures  should  be  full  development  of  the  forest  re- 
source, in  harmony  vvith  the  development  of  other  resources,  to  the  end  that 
forest  land  will  contribute  its  full  share  to  the  economic  support  of  the 
region. 

Land  Use 

Changing  trends  in  agriculture  have  a  definite  influence  upon  the 
forest  situation  in  the  Piedmont  because  85  percent  of  the  forest  land  is 
in  farm  oTivnership.  During  the  past  35  years  the  number  of  farms  has  in- 
creased by  one-fourth  and  the  farm  acreage  has  decreased  about  one-tenth. 
Yields  of  agricultural  crops  per  acre  have  increased  i^;hile  markets  have 
decreased.  This  is  especially  true  of  tobacco  and  cotton,  the  two  most  im- 
portant crops  in  this  unit.  Crop  control  programs  have  also  changed  the 
pattern  of  land  use  toward  less  land  in  cultivation.  An  increasing  amount 
of  land  is,  therefore,  becoming  available  for  grazing,  forests,  or  other 
uses.  How  to  make  the  most  productive  use  of  this  land  is  a  problem  of 
vital  importance. 

Existing  deficiencies  in  products  of  the  land  afford  an  approach  to 
the  problem.   Because  of  the  general  dependence  upon  cotton  and  tobacco  for 
a  cash  income  the  farmers  of  the  Piedmont  have  failed  to  grow  enough  vege- 
tables, fruit,  grain,  meat,  and  dairy  products  for  the  rapidly  increasing 
population.   Likewise,  timber  production  is  not  equal  to  the  consumption  of 
the  numerous  forest  products  industries.   Obviously  there  is  need  for  a  re- 
organization of  land  use  practices  in  order  to  provide  more  farm  produce 
for  local  consumption  and  more  vrood  for  use  by  local  industries.   Ck)od  farm 
land  should  be  used  for  agriculture  and  marginal  land  for  timber  production. 
The  land  in  individual  farms  should  be  classified  and  allocated  to  its  best 
use,  and  practices  on  each  farm  should  be  harmonized  with  those  of  the 
neighborhood,  county,  and  region.   Probably  the  best  way  of  obtaining  a 
comprehensive  land-use  plan  is  by  means  of  county  planning  committees  simi- 
lar to  those  now  functioning  in  a  few  counties  of  the  State.   The  United 
States  Department  of  Agriculture  aids  in  the  organization  of  these  commit- 
tees and  provides  advice  and  assistance  to  the  various  action  programs. 
With  a  definite  land  use  plan  for  each  county  of  the  Piedmont  more  efficient 
production  of  farm  and  forest  crops  vrould  be  facilitated. 

Forest  Production 

Irrespective  of  any  possible  changes  in  the  forest  area  through  im- 
provements in  land  use  there  still  exists  the  problem  of  increasing  forest 
production  to  provide  for  the  needs  of  local  users.   This  can  be  accom- 
plished through  (1)  more  intensive  fire  protection,  (2)  improvement  in  the 
quality  and  quantity  of  the  groiving  stock,  (3)  management  practices  designed 
to  cope  vdth  hardv;ood  invasion,  and  (A)  a  more  intensive  farm  forestry  pro- 
gram. 
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Fire  protection;  Forest  fires  damage  the  standing  timber  and  serve 
as  a  strong  deterrent  to  the  practice  of  forestry,  thus  reducing  forest  pro- 
ductivity.  Fires  are  a  less  serious  problem  in  the  Piedmont  than  in  other 
parts  of  the  State  but  there  is  still  the  necessity  to  reduce  fire  losses. 
In  the  1937-38  season  only  one-third  of  the  forest  land  was  under  organized 
protection.   Intensive  protection  may  not  be  economically  justifiable  in  a 
few  of  the  most  agricultural  counties  but  in  general  the  fire  control  divi- 
sion of  the  North  Carolina  State  Forest  Service  should  provide  protection 
to  the  farm  vroodlands  of  the  Piedmont  as  rapidly  as  the  necessary  funds  can 
be  obtained. 

Improvement  of  growing  stock:   For  greater  productivity  the  volume  of 
groT^ing  stock  per  acre  should  be  increased  and  for  greater  financial  returns 
the  quality  of  the  grovjlng  stock  should  be  improved.  Practical  forest  manage- 
ment will  be  required  to  correct  these  deficiencies.   In  general  this  iM.nage- 
raent  should  attempt  to  increase  the  total  quantity  of  pine  and  hardivood  grow- 
ing stock  by  at  least  one-third,  to  develop  a  greater  proportion  of  the  pine 
volume  in  large  trees,  and  to  increase  the  yield  of  high-quality  hardvroods. 

Planting  will  be  necessary  on  certain  areas,  thinning  on  others.   Im- 
provement cuttings  should  be  made  in  both  pine  and  hardwood  stands  to  remove 
the  sloY;-groT.dng,  badly-formed,  poor-risk  trees,   Virginia  pine  should  be 
cut  along  with  shortleaf  pine  to  avoid  reseeding  the  land  to  this  less  valu- 
able species.   A  greater  proportion  of  the  fuelwood  should  be  cut  from  poor- 
quality  hardvroods  and  from  the  tops  of  trees  felled  for  other  uses.   Pre- 
mature cutting  of  young  pines  should  be  stopped  and  part  of  the  annual  incre- 
ment of  both  pines  and  hardwoods  should  be  left  unutilized  to  build  up  the 
growing  stock. 

Farmers  vri-11  be  largely  responsible  for  these  improvements  because 
they  ov/n  most  of  the  forest  land.  VJith  proper  guidance  they  can  go  a  long 
way  in  developing  the  forest  stands  of  the  unit.  Most  of  them  live  near 
their  small  forest  tracts  and  in  their  spare  time  they  can  cut  cull  material 
usable  on  the  farm  for  fuelwood,  fence  posts,  and  rough  building  material. 
Improvement  of  the  growing  stock  should  be  facilitated  under  these  condi- 
tions. 

Harclvrood  invasion;  The  pine  species  are  the  chief  support  of  the 
present  lumber  industry  in  the  Piedmont.  Most  of  the  pine  is  gromng  upon 
land  that  vrould  normally  support  a  climax  hardwood  type.  Evidence  points 
toward  a  gradual  replacement  of  the  pines  by  the  hardwoods,  which,  if  ex- 
tensive. T;ill  eventually  greatly  reduce  the  importance  of  the  pine  lumber 
industry. 

Nov;  is  the  time  to  recognize  this  threat  of  hardvrood  invasion  and  to 
start  vyorking  out  appropriate  management  policies.  To  date  there  is  no  con- 
census of  opinion  among  foresters  in  regard  to  the  best  way   to  manage  the 
pine  forests  of  the  Piedmont.  Some  advocate  cleanings  in  young  pine -hard- 
wood stands  to  release  pine  crop  trees  from  hardvrood  competition  and  heavy 
cutting  of  mature  pine  stands  viith  dependence  upon  seed  trees  for  reseed- 
ing the  land  to  pine.   Others  favor  a  system  of  selective  cutting  similar 
to  that  practiced  in  Arkansas,  Alabama,  and  other  states  of  the  Deep  South. 
In  either  case  the  problem  of  hardvrood  utilization  ranks  high  in  importance. 
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obviously  it  is  beyond  the  scope  of  the  Forest  Survey  to  work  out  the  answers 
to  the  many  silvicultural  and  utilization  problems.   Sound  recommendations 
cannot  be  made  until  comprehensive  research  is  initiated  and  follovred  through 
by  forest  irianagement  specialists. 

Farm  forestry;   The  attainment  of  improved  forest  practices  and  in- 
creased forest  production  throughout  the  Piedmont  depends  in  a  large  measure 
upon  the  cooperation  of  the  farm  operators.   In  the  past  many  farmers  have 
not  appreciated  the  benefit  to  be  derived  from  systematic  cropping  of  their 
farm  woodlands  and  forest  values  have  been  dissipated.  Activities  of  the 
public  forestry  agencies  have,  of  financial  necessity,  been  rather  extensive 
in  character  and  as  a  result  only  a  small  proportion  of  the  farmers  have 
received  help  on  their  individual  forest  problems.   The  services  now  provided 
by  public  agencies  both  State  and  Federal,  should  be  intensified  and  nevi 
services  should  be  provided. 

Specifically,  the  follovdng  forms  of  public  assistance  would  contrib- 
ute materially  to  the  development  of  farm  forestry  in  the  Piedmont:   (1)  a 
county  forester  organization  working  in  individual  or  groups  of  counties 
through  established  State  and  Federal  extension  systems,  (2)  a  wide  applica- 
tion of  the  provisions  of  the  Cooperative  Farm  Forestry  Act,  which  has  as  an 
objective  the  intensive  development  of  the  farm  woodland  into  a  productive 
unit  of  the  farm,  (3)  forest  credit  supplementing  that  nov;  available  from 
Federal  Land  Banks,  and  (4)  financial  provision  for  more  adequate  fire  pro- 
tection and  an  enlarged  tree  planting  program. 

Forest  Products  Utilization 

The  need  for  developing  the  general  utility  of  vrood  is  fully  as  great 
as  the  need  for  increasing  forest  production.   In  the  Piedmont  the  problem 
is  not  one  of  increasing  the  total  consumption  of  wood,  rather  it  is  one  of 
making  adjustments  in  wood  utilization  practices.   Consideration  should  be 
given  to  the  problems  presented  by  the  portable  savffnills ,  to  the  development 
of  uses  for  lov;-grade  hardvroods,  and  to  more  orderly  marketing  of  forest 
products. 

Portable  savmiills;   No  other  area  in  the  southeast  has  a  greater  con- 
centration of  portable  savmills.   In  fact,  the  vrood  requirement  of  the  great 
number  of  mills  operating  in  1937  greatly  exceeded  the  growth  capacity  of 
the  forest.   In  order  to  achi  ^ve  a  balance  between  growth  and  drain  it  vail 
be  necessary  to  reduce  the  r  mber  of  mills  or  their  total  cut. 

Part  of  the  mills  cut  liomber  for  farm  maintenance,  part  are  custom 
mills  sawing  lumber  on  a  fee  basis  for  local  use,  but  the  majority  are  com- 
mercial mills  savdng  rough  lumber  for  concentration  yards.   The  farm  and 
custom  mills  fill  an  important  place  in  their  communities,  producing  lov;- 
cost  building  material  from  home-grovm  timber.   The  commercial  mills  provide 
convenient  markets  for  saw  timber,  Tddely-distributed  employment,  and  a 
vrorkable  system  of  utilizing  timber  volumes  held  in  small  scattered  stands. 
As  operated  at  present,  however,  they  constitute  a  serious  obstacle  to  effi- 
cient forest  production  and  utilization  because  they  cut  the  young  timber 
before  it  is  financially  mature  and  usually  leave  the  cut-over  stand  in  poor 
condition  for  future  grovrth. 
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There  are  several  v;ays  of  improving  small  mill  practices.  One  of 
these  is  through  an  approach  to  the  land  ovmers.   Intensive  advice  and  as- 
sistance, as  mentioned  previously,  should  result  in  better  forestry  and  more 
owner-control  of  cutting  practices.   Convincing  the  operators  of  concentra- 
tion yards  and  planing  mills  that  good  forest  practice  by  their  contributing 
sar-mills  vdll  ultimately  benefit  all  concerned  offers  another  solution.   The 
producers  of  AO  percent  of  the  lumber  could  be  reached  through  only   30  of 
the  largest  concentration  yards  and  lumber  companies.   One  of  the  most' effect- 
ive v;ays  would  be  public  regulation  of  cutting  practices.   If  founa  practic- 
able this  method  vrould  prevent  deterioration  of  the  forest,  vrould  protect  the 
land  ov-Tier,  would  assure  a  more  stable  suppl3'"  of  sav;  timber  for  industrial 
use,  and  would  reduce  resource  competition  betvreen  forest  products  industries. 

Low-grade  hardvroods;  A  high  proportion  of  the  hardwood  volume  in  the 
Piedmont  consists  of  inferior  species  and  small,  poorly-formed  trees  of  the 
preferred  species.   Furthermore,  the  volame  of  this  low-grade  material  is 
constantly  increasing  because  the  forest  industries  concentrate  their  drain 
upon  pine  and  upon  the  best-quality  oak  and  yellowpoplar. 

Industrial  product  research  is  needed  to  develop  new  and  large-scale 
uses  for  these  loxv-grade  hardvroods.  Part  of  this  research  should  be  done 
at  the  Forest  Products  Laboratory  of  the  Forest  Service  and  part  by  coinmer- 
cial  operators.   The  La.bora.toTj   is  well  equipped  to  develop  products  of  vjood 
conversion  ^Thile  local  forest  industrial  plants  should  attempt  to  increase 
the  variety  of  pr*oducts  manufactured  from  vraod  in  its  natural  form. 

Greater  progress  in  the  utilization  of  hardwoods  might  result  if  cen- 
tralized plants  vrere  established  to  manufacture  a  variety  of  hardwood  prod- 
ucts. Dimension  stock,  handles,  skis,  shuttles,  picker  sticks,  spools, 
buttons,  cooperage,  wooden  dishes,  and  similar  items  could  be  produced  in 
one  plant  vdth  economies  in  manufacturing  costs,  v/ith  better  utilization  of 
grades  and  species,  and  I'ri-th  greater  refinement  of  the  product.  Having  more 
financial  resources,  better  equipment,  and  more  direct  access  to  markets 
than  do  single-product  mills  these  centralized  plants  should  be  in  a  better 
position  to  expand  the  use  of  all  grades  of  hardwood.. 

Marketing  of  forest  products;  Most  of  the  timber  used  by  the  forest 
industries  in  the  Piedmont  is  obtained  from  farm  vroodlands  and  is  purchased 
delivered  at  the  mill  or  as  standing  timber.   Very  little  material  is  sold 
by  grade,  alth-ough  the  veneer  industry  recognizes  two  classes  of  veneer 
blocks.  Uood  delivered  at  t^' e  plants  is  sold  at  a  price  established  by  the 
mill  operator.   The  farmers  have  little  bargaining  povrer  and  usually  must 
accept  the  price  offered.   The  portable  mills  usually  buy  standing  timber 
for  a  lump  sum,  a  method  which  often  places  the  farmer  at  a  disadvantage 
because  of  his  ignorance  of  timber  volumes  and  values.   This  method  also  con- 
tributes to  the  deterioration  of  farm  woodlands  because  the  portable  mills 
generally  cut  trees  as  small  as  6  or  8  inches  in  diameter. 

The  farmers  cannot  grov;  timber  on  a  sound  basis  under  such  marketing 
conditions.   County  foresters  could  effect  some  improvement  by  giving  ad- 
vice in  timber  estimating,  cutting  methods,  log  grading,  timber  values,  and 
market  opportunities.   Improvement  is  also  possible  through  the  formation 
of  cooperative  marketing  associations  for  the  systematic  sale  of  farm  forest 
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products.   The  purpose  of  cooperative  action  should  be  better  management  of 
forest  land,  better  prices  by  offering  graded  material  in  bulk  lots,  protec- 
tion to  the  small  producer,  and  lovrer  costs  of  distribution.   These  coopera- 
tives should  not  attempt  to  be  price-fixing  associations  nor  should  they 
necessarily  eliminate  the  private  middlemen  such  as  the  concentration  yard 
operators.  There  is  opportunity  for  the  harmonious  integration  of  forest 
cooperative  activities  with  private  mill  operations  for  mutual  benefit,  but 
in  case  this  fails  the  cooperatives  should  process  their  forest  products  in 
their  o\vn  plants.   Because  cooperatives  are  simple  in  theory  but  rather  com- 
plex in  practice  they  should,  at  their  inception,  receive  the  advice  and 
leadership  of  publicly  employed  foresters. 

REVIEV;  OF  THE  REPORT 

The  Piedmont  of  North  Carolina  has  a  diversified  economy.   It  leads 
the  nation  in  the  production  of  textiles  and  cigarettes  and  is  the  center  of 
furniture  manufacture  in  the  South.  Agriculture  is  important  and  extensive 
as  the  products  from  the  120,000  farms  vrere  valued  at  85  million  dollars  in 
1937'  About  one-half  of  the  Piedmont  is  forested  and  no  equal  area  in  the 
South  contains  so  many  vrood-using  plants. 

The  forests,  which  occupy  nearly  five  million  acres,  are  85  percent 
in  farm  ovmership.  Shortleaf  pine  is  the  most  abundant  species,  making  up 
tivo-fifths  of  the  total  cubic-foot  volume.  Pine  types  occupy  72  percent  of 
the  forest  area,  upland  hardwoods  2L,  percent,  and  bottom-land  hardwoods  only 
U   percent.  About  90  percent  of  the  forest  is  second  grovrt,h.   Slightly  over 
one-half  of  the  forest  land  supports  sav/log-size  stands,  the  remainder  is 
stocked  \7ith  young  second  groxvth. 

The  total  savj'-timber  volume  is  11  billion  board  feet,  about  seven- 
tenths  pine  and  three-tenths  hardvrood.   There  are  72.5  million  standard  cords 
of  wood  vdth  bark  or  4- -8  billion  cubic  feet  of  vrood  only. 

Increment  amounted  to  709  million  board  feet,  3-3  million  cords,  or 
222  million  cubic  feet.   The" average  annual  increment  per  acre  was  IA.9  board 
feet  of  saw  timber,  or  seven-tenths  of  a  cord  of  all  sound  material. 

About  1,660  primary  forest  industrial  plants  operated  in  the  Piedmont 
in  1937-  There  rrere  1,600  sawmills,  18  veneer  plants,  18  furniture  dimension 
plants,  6  handle  plants,  7  shingle  mills,  5  cooperage  plants,  3  excelsior 
mills,  3  tobacco  basket  factories,  and  2  shuttle  block  mills. 

The  savmiills  used  about  62^  million  board  feet  of  saivlogs  and  the 
veneer  plants  about  27  million  board  feet.  About  2.6  million  cords  of  fuel- 
wood  v;ere  cut.   The  utilization  of  the  forest  resource  provided  U-3/h   million 
man-days  of  employment  divided  among  appro :>cimately  15,000  T/orkers. 

The  total  commodity  drain  xvas  886  million  board  feet  of  saw  timber 
or  229  million  cubic  feet  of  all  sound  material.   Drain  upon  the  pine  spe- 
cies exceeded  increment  by  18^  million  board  feet  but  the  hardwood  increment 
exceeded  drain  by  7  million  board  feet.   The  total  grooving  stock  of  the  for- 
est decreased  by  8  million  cubic  feet. 
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The  forest  situation  is  not   satisfactory  in  the  Piedmont.      The  pine 
and  better-quality  hardwood  timber  is  being  cut   faster  than  it   is  grov/ing 
and  the  quantity'-  of  loT;-grade  hardvrood  is  increasing.     Portable  saivmills 
dominate   the   lumber  industry  and  their  cutting  practices  are   detriraental  to 
the  future  productivity  of  the   forest.     Measures  for  improvement  should  in- 
clude adjustments   in   land  use,  more   intensive  fire  protection,   better  forest 
management  practices,   a  more  intensive  farm  forestry  program,   greater  con- 
trol of   small  mill  cutting  practices,  more   efficient  utilization  of   lov/-grade 
hardvroods,   and  cooperative  action  in  marketing  forest  products. 

The  vdde-spread  adoption  of   these  measures  will  assure  a  greater  and 
more  valuable   forest  resource  on  a  permanent  basis,   and  v;ill  create  added 
security  and  opportunity  for  both  the  people  and  the  forest   industries  of 
the  Piedmont. 
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GLOSSARY 

General 

Forest  Survey  Unit.  —  The  term  "forest  survey  unit"  denotes  an  area  of  U 

to  10  million  acres  in  v;hich  topographic,  forest,  economic,  and  indus- 
trial conditions  are  reasonably  homogeneous. 

Land-use  Classes 

Productive  forest  area.  —  Forest  land  having  qualities  essential  for  the 
grovfth  of  commercial  timber. 

Nonproductive  forest  area.  —  Forest  land  lacking  qualities  essential  for 
the  grovrth  of  commercial  timber. 

Cropland,  old  and  nev/.  —  Land  used  for  production  of  farm  or  orchard  crops 
or  evidently  so  used  during  the  past  5  years.  This  includes  nev/  crop- 
land, i.e.  ,  land  converted  from  forest  to  cropland  \vithin  5  years  prior 
to  survey. 

Pasture.  —  Cleared  or  open  land  under  fence  used  primarily  for  grazing. 

Abandoned  cropland.  —  Land  once  cultivated  but  shovdng  distinct  evidence 
of  having  been  abandoned  for  agricultural  crop  production. 

Other  non-forest.  —  Areas  included  vdthin  the  corporate  limits  and  surbur- 
ban  or  industrial  sections  of  cities  and  communities;  power,  rail,  and 
highviray  right s-of-ivay;  marsh;  and  nonmeandered  waterways. 

Forest  Types 

Shortleaf  pine-hardv;oods.  —  Stands  in  which  pines  make  up  2$  percent  or 

more  of  the  dominant  and  codominant  stems  v.dth  shortleaf  pine  predomi- 
nating- 

Loblolly  pine-hardv/oods.  —  Stands  in  vj"hich  pines  make  up  25  percent  or  more 
of  the  dominant  and  codominant  stems  "with  loblolly  pine  predominating. 

Virginia  pine-hardvfoods»  —  Soands  in  which  pines  make  up  25  percent  or  more 
of  the  dominant  and  co dominant  stems  with  Virginia  pine  predominating. 

Upland  hardwoods.  —  Stands  in  v;hich  mi:>ced  oaks  and  other  hardwoods  make  up 
75  percent  or  more  of  the  dominant  and  codominant  stems,  usually  found 
on  the  rolling  upland  sites. 

Bo 1 1 0 m- Ian d  ha r dvro o d s .  —  Stands  in  v/hich  hardvroods  make  up  75  percent  or 
more  of  the  dominant  and  codominant  stems,  usually  found  in  river 
bottoms  and  swamps. 
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Diameters 

D.b.h.  (diameter  at  breast  height).  —  Diameter,  outside  of  bark,  measured 
at-  1+^   feet  from  the  ground. 

Diameter  class.  —  All  trees  were  recorded  in  2-inch  diameter  classes,  in 
eluding  diameters  1.0  inch  below  and  0-9  above  the  stated  midpoint, 
e.g.,  trees  7'0  to  8.9  inches  d.b.h.  are  placed  in  the  8-inch  class. 

Tree  Classification 

Sound  sawlog-size  tree.    —  A  pine,   cypress,   or  redcedar  tree  at   least  9.O 
inches   d.b.h.,   or  a  hardvrood  tree  at  least   13.0  inches  d.b.h.,   vdth 
not   less   than  one   sound  butt  log  12  feet  long,   or  v/ith  50  percent  of 
the  gross  volume  of  the  tree   in   sound  saw  timber. 

Sound  under- sawlog-size  tree.    —  Any  tree  over  1,0  inch  d.b.h.   and  less 
than   sawlog-size ,  Y^ith  a  reasonably  straight   sound   stem. 

Gull  tree .    —  Any  tree   that  fails  to   qualify  as  a   sound  sav/log  or  under- 
sav/log-size  tree  because  of   form,    limbiness,    rot,    or  other  defect. 

Pole  tree.  —  Pine  trees  that  will  produce  a  pole  conforming  to  specifica- 
tions of  the  American  Standards  Association. 

Forest  Conditions 

Sawlog  Size 

Qld  grovrth,   uncut.    —  Stands  composed  of  trees  having  the   characteristics 
of   the  original  mature  timber  of   the  region  and  containing  at  least 
1,000  board  feet  per  acre  of  merchantable   species  in  hard^vood  types, 
and  600  board  feet  per  acre  in  pine   types,  with  less   than  10  percent 
of  the  volume  cut. 

Old  growth,   partly  cut.    —  Qld-groT.vth   stands  from  v/hich  10  percent  or  more 
of  the  volume  has  been  cut,   leaving  a  minimum  of  1,000  board  feet  per 
acre  in  the  hardyrood  types,   or  6OO  board  feet  per  acre  in  the  pine 
types. 

Second  grovrth,   uncut.    —  Stands  of  second  grovrth  having  at  least  6OO  board 
feet  per  acre  in  trees  of   sav/log-size  ,   and  vj-ith  less  than  10  percent 
of  the   sawlog-size  trees  removed. 

Second  grovrth,   partly  cut.    —  Stands  of   second  groirth  from  v^hich  10  percent 
or  more  of   the   sawlog-size   trees  have  been  removed  but  vj-ith  the   re- 
maining stand  containing  6OO  or  more   board  feet  per  acre. 

Under  Sav;log  Size 

Second  gro^^rth.    —  Young  second-growth  stands   in  which  the  volume  of  timber 
in  trees  of   sav/log  size  is   less  than  6OO  board  feet  per  acre  and  the 
remainder  of  the  trees  are  belov;  sav/log  size. 
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Reprodaction.    —  Stands  too   young  to   classify  as   second  groirth  having  at 
least  80  well  distributed  seedlings  per  acre. 

Clear-cut.    —  Cut-over  areas  having  insufficient  young  gro^rth  to   oualify 
either  as   second  grovrt-h  or  reproduction. 

Volume  Estimates 

Rnard-foot  volume.    —  Only   the   saw-timber  portion  of  sawlog-size  trees  are 
included  in  this   estimate.      Top  diameters  vary  with  the  limits  of 

usable  material.      Deductions  are  made  for  woods  cull  and  for  loss  m 

savdng  at  the  mill. 

Cn rdivnod  volume.    -  This  volume   (including  bark)   is   derived  from  the  follow- 
ing  sources: 

1.      The   sawlog  portion  of  sawlog-size  trees. 

2       The  portion  of   saw-timber  trees  not  usable  as   sawlogs  but  accept- 
able as  cordwood.      This  includes  the  upper  stems  of  pine  and  cedar 
and,   unless  othermse  noted,   the  upper  stems  and  limbs  of  hardwoods 
and  cypress.     The  minimum  diameter  limit  is  4.0  inches  outside  bark. 

-5  The  full  stem  of  sound  under-saxvlog-size  trees,  at  least  5-0  inches 
d.b.h.,  to  a  variable  top  diameter  not  less  than  K.O  inches  outside 
bark. 

L,.      The  estimated  sound  material  in  cull  trees. 

Deductions   for  cull  include  only  the  volume   in  defects  vfhich  cause  the 
material  to   be   unsuited  for  cordwood.      Sweep  and  slight  crook  are  not 
regarded  as   defects. 

Cubic-foot  volume.    —  This  volume   is  derived  from  the   same   sources  as   the 
cordvrood  volume  except  that  bark  is  not  included. 

Standard  cord.-—  A  stacked  pile  of  round  or  split  wood  bolts  measuring 
V~^n7~x  8'    and  estimated  to   contain  90  cubic  feet  of  wood  and  bark 
in  the  pine,   cedar,   and  cypress   species,   and  80  cubic   feet  of  wood  and 
bark  in  the  hardwood  speoies. 

Increment 

Growing  stock.    —  The   sum  of  the  volumes  of  all  sound  trees   5-0   inches  d.b.h. 
and  larger;    dead  and  cull  trees  and  tops  of  hardwood  and  cypress  not 
included. 

Board-foot  increment.    —  Includes  the  net  grov/th  on  the   saw-timber  portion 
of   saT/log-size  trees,   plus  the  volume  in   sound  trees   reaching  saTflog- 


size. 
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Cordwood  increment.    —   Includes  the  net  grov/th  on   the   sound  steravrood  of 

pines  and  cedar   5-0  inches  d.b.h.    and  over,   on  under   saxvlog-size   hard- 
vraods  and  cypress,   and  on  the   sat/log  portion  of   sav/log-size  hardvraods 
and  cypress,  plus  the   sound-tree  volume  of  all  species  reaching  5*0 
inches   d.b.h.    during  the  increment  period. 

Cubic-foot  increment.    —  Omits  bark  volumes,   otherwise  material  is  identical 
T/ith  cordvrood. 

Mortalit.y 

Mortality.  --  The  volume  lost  from  the  grovdng  stock  of  the  forest  through 
the  death  of  individual  trees.   Natural  causes  of  mortality  include 
lightning,  tree  competition,  old  age,  disease,  insects,  drought,  and 
wind.   Fire  is  the  major  man-caused  source  of  mortality. 

Site  Index 

Site  index.  —  The  average  height  attained  by  dominant  and  codorainant  trees 
at  50  years  of  age. 
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PKSFAGE 

Through  the  McSweeny-McMary  Act,  of  1928,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey   was  organizea  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Aco,  and  each  of  the  12 
Regional  Experiment-  Stations  is  responsible  for  tne  work  in  its  territory. 
In  the  Middle  Atlantic  Stages  the  Forest  Survey  is  an  activity  of  the 
Appalachian  Forest.  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  tne  Sur^rey  is  di^rided  into  ^  major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  condi- 
tion of  forest  Lands,  and  the  quantity,  species,  and  quality 
of  the  timber  on  these  lands. 

2.  Grov\^.h.   Determination  of  the  current  rate  of  timber  growth. 

3.  Drain.   Determination  of  the  amount  of  industrial  and  domestic 
wood  use,  and  the  total  loss  from  fire,  insects,  disease, 
suppression,  and  other  causes. 

4..   Requirements.   Determination  of  the  current  and  probable  future 
requirements  for  forest  products,  by  all  classes  of  consujners. 

5.   Policies  and  plans.  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management. 

This  progress  report  presents  preliminary  information  on  the  first 
three  of  these  phases  for  the  Mountain  Region  of  North  Carolina,  the  last 
of  the  four  units  into  wnich  the  state  was  divided,  A  similar  release  has 
been  published  for  each  of  the  Coastal  Plain  Units  and  for  the  Piedmont 
Region. 

Information  on  the  physical  forest  resources  was  obtained  by  a  field 
survey  made  in  the  summer  of  1938.  A  total  of  6,61^.  sample  plots  was 
established  at  intervals  of  one-eighth  of  a  mile  on  compass  lines  10  miles 
apart,  extending  across  the  unit  in  a  northwest  direction.   The  statisti- 
cal sample  obtained  from  these  plot  records  forms  the  basis  for  all  area 
and  volume  estimates  in  this  report,  except  where  other  sources  are  direct- 
ly credited.   Owing  to  the  method  of  sampling,  small  tabular  items  have 
the  greater  probability  of  error  and  should  be  considered  as  indicating 
relative  magnitude  rather  than  actual  values. 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
purposes  were  obtained  by  canvassing  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic  consamers. 


Forest  Survey  Staff 
Assisting  in  the  Preparation  of  this  Report 

Compilation  and  analysis)  G.  E.  Morrill;  In  charge 
of  inventory,  grorth   )  T.  C.  Evans 
and  drain  data       ) 


CONTENTS 

Page 

Preface  i 

Introduction                            '  1 

Physical  Characteristics  of   the  Unit                                               •  1 

Social  and  Economic  Conditions  2 

People  2 

Agriculture  3 

Manufacturing  4 

Power  5 

Taxation                                                                                         ^  6 

Land  oimership  6 

Land  use  7 

Description  of   the  Forest  Resource  11 

Species  11 

Forest  types  13 

Forest  conditions  15 

Site   quality  l6 

Age  17 

Stocking  18 

Forest  fires  19 

Volume  of  the  Forest  Resources  20 

Board-foot  volume  20 

Cord wood  volume  28 

Cubic-foot  volume  32 

Supply  of   tanning  material  32 

Increment  of  the  Forest  33 

The  interrelation  of  the  elements  of  increment  33 

Increment  of  the  total  stand          _  35 

Increment  per  acre  36 

Primary  Forest  Industries  37 

The  lumber  industry  37 

Other  forest  industries  41 

EmplojnTient  and  income  42 

Commodity  Drain                          '  44 

Comparison  of  Increment  with  Commodity  Drain  45 

Comparison  in  board  feet  45 

Comparison  in  cubic  feet  4^ 

Comparison  in  cords  47 

The  Forests  and  Economic  Improvement  48 

Review  of  the  Report  50 

Glossary  51 


111 


2  It 

^ }  "^%i 
-•     -^  -St 


(IJ 


FORBST  RESOURCES  OF  THE 
MOUNTAIN  REGION  OF  NORTH  CAROLINA 

INTRODUCTION 

Forests  constitute  one  of  the  most  important  natural  resources  of 
the  mountain  region  of  North  Carolina,   They  are  essential  to  the  valuable 
tourist  and  recreation  industry,  they   aid  in  the  control  of  streamflovj  and 
erosion,  they  furnish  food  and  shelter  to  game,  and  they  provide  raw  mate- 
rial for  personal  and  industrial  uses,  a  function  highly  important  in  a 
region  where  incomes  and  opportunities  for  emplojonent  are  inadequate  to 
meet  the  needs  of  local  people. 

Effective  use  of  this  resource  is  difficult  without  up-to-date  and 
comprehensive  information  regarding  the  existing  forest,  its  deficiencies, 
limitations,  and  possibilities.   Such  information  is  presented  by  means  of 
a  brief  sketch  of  the  physical,  social,  and  industrial  conditions  witnin 
the  area,  a  detailed  description  of  the  forest  and  forest  industries,  and 
an  analysis  of  the  forest  problems. 

PHYSICAL  CHARACTERISTICS  OF  THE  UNIT 

The  mountain  region  of  North  Carolina,  Forest  Survey  Unit  4,  em- 
braces 21  counties  located  v;est  of  the  Piedmont  Plateau  (figure  1).   The 
total  area  involved  is  5,623,000  acres,  nearly  one-fifth  the  area  of  the 
State. 

Physiographically,  the  mountains  of  North  Carolina  are  included  in 
the  Blue  Ridge  division  of  the  Southern  Appalachians.   In  Virginia  the 
Blue  Ridge  is  narrow,  but  in  North  Carolina  it  widens  out  to  form  a  high 
plateau,  broken  by  mountain  masses  and  river  basins,  extending  from  the 
Piedmont  of  North  Carolina  on  the  east  to  Tennessee  on  the  west.   The  east- 
ern edge  is  bounded  by  an  irregular  chain  of  mountains  known  as  the  Blue 
Ridge,  which  extends  across  the  state  from  northeast  to  southwest.   Viewed 
from  tiie  Piedmont  this  chain  presents  a  steep  and  rugged  escarpment  2,000 
to  3,000  feet  high.   The  plateau  is  enclosed  on  the  west  by  the  Iron,  Great 
Smoky,  and  Unaka  Mountains,  which  form  the  boundary  between  North  Carolina 
and  Tennessee. 

Between  the  eastern  and  western  mountain  boundaries  there  are  a  nuiTi- 
ber  of  cross  ranges  that  divide  the  plateau  into  smaller  plateaus  or  basins, 
each  having  its  own  drainage  system.   Among  these  mountain  ranges  are  the 
Black  Mountains;  Mt.  Mitchell,  one  of  the  peaks  of  this  range,  rises  to  an 
altitude  of  6,684  feet,  the  highest  peak  east  of  the  Mississippi  River. 
Other  cross  ranges  are  the  New  Found  and  Pisgah  Mountains,  the  Balsam  Moun- 
tains, the  Cowee  Mountains,  and  the  double  chain  of  the  Nantahala  and 
Valley  River  Mountains- 

In  western  North  Carolina  the  Appalachian  Mountains  Reach  their 
climax.  More  than  40  peaks  are  over  6,000  feet  in  elevation  and  more  than 
80  exceed  5,000  feet,  '  Forests  extend  to  the  tops  of  most  of  the  mountains, 
although  on  some  of  the  higher  elevations  the  trees  give  way  to  mountain 
meadows,  locally  knoi.'Tn  as  "balds". 


Bet^'een  the  high  mountain  ranges  are  fertile  valleys.   Along  the 
larger  streams  the  valley  bottoms  are  frequently  wide  and  level,  rell  suit- 
ed for  successful  farming,  but  along  the  smaller  creeks  tillable  land  is 
often  at  a  premium.   Practically  all  of  the  streams,  both  large  and  small, 
originate  high  up  on  the  mountain  slopes,  usually  between  two  spurs  or 
ridges.   These  secluded  mountain  valleys  are  called  "coves"  and  are  much 
prized  because  of  ther  fertility. 

Drainage  from  the  mountain  region  goes  to  both  the  Atlantic  Ocean 
and  the  Gulf  of  Mexico.   The  Yadkin,  Catawba,  and  Broad  Rivers  drain  the 
eastern  slopes  of  the  Blue  Ridge  Mountains  while  the  main  body  of  the 
region  is  drained  westward  by  the  New,  Watauga,  Nolichucky,  French  Broad, 
Little  Tennessee,  and  Hiwassee  Rivers  with  their  numerous  tributaries. 
Many  of  the  mountain  streams  are  important  sources  of  hydro-electric  power 
as  well  as  of  municipal  water  supplies,  and  watershed  protection  through 
the  maintenance  of  a  forest  cover  on  the  steep  slopes  is  a  regional  neces- 
sity. 

A  high  proportion  of  the  soils  are  classified  in  the  Porter  series 
Adiich  includes  some  of  the  best  soils  of  the  mountain  region.  With  suit- 
able crop  rotations  most  of  the  soils  on  the  more  level  lands  are  very 
productive.   A  large  part  of  the  mountain  land  is  too  rough  and  stony  for 
agricultural  use  but  many  of  the  gaps  and  smooth  ridges  provide  excellent 
pasturage.  Much  of  the  land  is  also  too  steep  for  profitable  cultivation, 
and  the  control  of  erosion  is  an  ever-present  problem.   Practically  all  of 
the  different  soils,  except  those  on  the  exposed  ridge-tops,  are  suitable 
for  timber  production  and  the  limitations  imposed  upon  agriculture  by  soil 
and  topography  have  allowed  two-thirds  of  the  land  to  remain  under  a  forest 
cover. 

SOCIAL  AND  ECONOMIC  CONDITIONS 

Within  this  region  the  population  exceeds  the  developed  economic  op- 
portunity.  The  scarcity  of  tillable  land,  poor  farming  methods,  and  lack 
of  markets  have  resulted  in  a  very  low  farm  income  and  forest  employment 
has  decreased  with  the  depletion  of  the  timber.   A  high  rate  of  population 
increase  has  further  aggravated  the  situation.   At  present  the  people  are 
supported  by  agriculture,  timber  utilization,  manufacturing,  the  tourist 
trade,  and  scattered  mines  of  only  local  importance.   The  need  for  greater 
development  of  these  economic  foundations  is  obvious  ^-^hen  it  is  realized 
that  about  one  person  in  6  was  on  relief  in  1933-34. 

People 

The  population  of  the  mountain  region  has  increased  from  295,000  in 
1900  to  520,000  in  19A0.   The  birth  rate  is  extremely  high,  about  50  per- 
cent greater  than  for  the  United  States  as  a  whole.!/  Since  the  resources 
of  the  region  are  not  sufficient  to  support  such  a  rapidly  increasing  popu- 
lation some  of  the  more  progressive  individuals  emigrate  to  other  sections. 


1/U.  S.  Dept.  of  Commerce,  Bureau  of  the  Census,  1930. 
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With  the  advent  of  the  depression  in  the  early  30 's  many  of  those  who  had 
migrated  to  outside  industrial  areas  returned  to  the  mountain  farms  and 
the  farm  oopulation  increased  from  2^.1,000  to  235,000  in  the  five  years 
between  1930  and  1935-  '     •'  $ 

In  1935  about  138,000  persons  \vere  employed  in  farming,  business, 
and  industry.   Seventy  percent  of  these  were  engaged  in  agriculture,  21 
•percent  in  manufacturing,  5  percent  in  retailing,  and  U   percent  in  mis- 
cellaneous activities  including  wholesale  trade  and  tlie  service  industries. 
Approximately  20  percent  of  all  the  people  live  in  urban  centers  of  more 
than  2,500  inhabitants.   Asheville  is  the  largest  city  of  the  region  but 
Canton;  Hendersonville ,  rlorganton,  Lenoir,  lit.  Airy;  and  North  Wilkesboro 
are  active  industrial  or  tourist  centers.   About  SO  percent  of  the  total 
population  is  rural,  two  -thirds  living  on  farms  and  in  small  villages. 

Population  density  has  a  direct  influence  upon  land -use  practices 
and  size  of  land  holdings,  both  factors  that  affect  agrarian  incomes.   The 
distribution  of  the  rural  population  in  this  area  is  modified  primarily  by 
topograiihy.   The  extremelj-  rough  and  mountainous  country  is  usually  \'ri.thout 
resident  population.   The  people  tend  to  concentrate  in  the  valleys  or  on 
the  plateaus  because  the  land  is  more  level  and  fertile  for  farming,  trans- 
portation facilities  are  better  and  more  accessible,  and  opportunities  for 
industrial  empilojonent  are  more  conveniently  available.   There  has  been  a 
marked  influx  of  people  into  the  valley  areas  dominated  'oy   Narion,  ,.she- 
ville ,  Canton,  Waynesville ,  and  Sylva.   This  is  due  partly  to  industrial 
and  agricultural  advantages  and  partly  to  the  development  of  this  portion 
of  the  Blue  Ridge  as  a  recreational  center.   Other  areas  of  dense  popula- 
tion; for  example,  those  in  Ashe,  Avery,   Mitchell,  and  Yancey  Counties,  are 
less  an  indication  of  economic  opportunity  than  of  overcrowding  en  the 
available  arable  land. 

In  Yancey  County  70  percent  of  the  farmers  live  on  farms  averaging 
only  19  acres  in  size.   In  1935  the  average  gross  value  of  crops  per  farm 
of  all  farms  in  the  county  ?/as  only  $200  and  only  a  small  part  of  this  crop 
value  was  con^'"erted  into  casl-i  income.   Obviously  it  is  iroiDossible  to  main- 
tain a  satisfactory  standard  of  living  on  such  small  acreages  without  addi- 
tional income. 

Agriculture 

According  to  the  1935  Census  of  Agriculture,  farms  occupied  59  per- 
cent of  the  land  in  the  unit,   a  total  of  55,600  farais  contained  3,303,000 
acres,  half  of  v'hich  were  woodland.   Most  farms  in  the  mountain  sections 
were  small;  r-ith  only  a  few  acres  in  cultivation,  and  those  with  extensive 
cultiva table  acreages  were  restricted  aLmost  entirely/"  to  the  larger  river 
valle;,''s .   Sixty  percent  of  the  fa.rms  contained  less  than  50  acres  and  33 
percent  contained  less  than  100  acres.   The  average  farm  consisted  of  59 
acres,  of  whicli  14  vrere  cropland,  12  were  open  pasture,  3  were  in  miscella- 
neous uses,  and  30  were  woodland.   The  average  value  of  land  and  buildings 
in  1935  V7as  4pl,b65  per  farm  compared  to  the  state  average  of  $2,069  and 
the  national  average  of  $4, 823.   The  farms  of  Graham.  County  had  the  excep- 
tionally^ low  average  value  of  only  $752  while  those  of  Henderson  County, 
valued  at  $2,o71,  exceeded  the  state  average.   In  general,  farm  values  are 
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low  because  most  of  the  farms  are  small,  with  poor  buildings,  of  steep, 
mountainous  topography,  isolar-ed  from  markets  ■   Transportation  facilities 
have  been  improved  since  1930  but  at  that  time  56  percent  of  the  farms  were 
reached  by  unimproved  dirt  roada. 

Directly  associated  with  low  farm  ^/alues  are  low  farm  incomes.   In 
1929  the  gross  farm  income  per  farm  inhabitant  was  less  than  $100  in  one- 
half  of  the  counties  in  the  unit. 2/  Only  in  Haywood  and  Allegheny  Counties 
did  the  gross  farm  income  exceed  $150  per  capita.   Since  these  values  in- 
clude the  produce  consumed  on  the  farms  it  is  obvious  that  the  cash  income 
per  rural  inhabitant  was  meager  even  before  the  depression. 

In  1935  the  value  of  farm  products  was  approximately  19.5  million 
dollars,  an  average  of  $350  per  farm  compared  to  the  state  average  of  about 
$975  per  farm.   Cultivated  crops  had  a  total  value  of  12,5  million  dollars, 
with  corn  accounting  for  5  million  and  tame  hay  for  1,5  million.   Tobacco 
and  Irish  potatoes  were  the  important  cash  crops  but  the  value  of  these 
two  commodities  was  only  2.5  million  dollars  in  1935.   Farms  in  Buncombe, 
Ashe,  Haywood,  and  Wilkes  Counties  produced  a  large  proportion  of  the  meat 
animals  which  were  valued  at  6.5  million  dollars.   Forest  products  sold  on 
about  15  percent  of  the  farms  contributed  nearly  $600,000  to  the  farm  in- 
come in  1934. 

Manufacturing 

Approximately  28,000  people  were  occupied  in  the  manufacturing  in- 
dustries in  1935,  according  to  the  Bureau  of  the  Census.   Textile  mills 
emplo3^ed  about  14,000,  furniture  plants  about  5?000,  priinary  wood-using 
plants  about  7»000,  leather  factories  about  1,000,  and  mines  and  mineral 
plants  about  1,000-  Altogether  they  received  23  million  dollars  in  wages 
and  made  products  valued  at  about  80  million  dollars. 

Most  of  the  textile  and  furniture  plants  are  located  in  Wilkes, 
Caldwell,  Burke,  and  McDowell  Counties,  east  of  the  Blue  Ridge  Mountains 
(figure  2)0   Because  of  the  mountain  barrier  these  plants  are  more  a  part 
of  the  economic  life  of  the  Piedmont  than  of  the  true  mountain  region. 
West  of  the  Blue  Ridge  Mountains  the  major  industrial  area  lies  in  a  narrow 
belt  betvreen  Asheville  and  Waynesville,  in  Buncombe  and  Haywood  Counties. 
The  rayon  mill  at  Enka ,  near  Asheville,  is  the  largest  manufactory  in  the 
unit  from  the  standpoint  of  employment  provided  and  the  pulp  and  paper 
mill  at  Canton  is  nearly  as  large.   These  two  plants  and  the  blanket  fac- 
tory at  Swannanoa,  just  east  of  Asheville,  provide  about  one-fifth  of  the 
total  industrial  employment  in  the  unit.   Other  noteworthy  industrial 
developments  include  the  textile  mills  in  Henderson  County  which  employ 
about  1,000  people  and  the  new  cigarette  paper  mill  near  Brevard  employing 
about  the  same  number.   Three-fifths  of  the  people  in  the  unit  live  in  the 
8  counties  in  which  the  industrial  plants  are  concentrated,  the  remaining 
t^-'o-fifths  are  distributed  throughout  13  counties  and  are  largely  depend- 
ent upon  agriculture,  timber,  and  the  tourist  trade  for  an  income.  k 

2/u.  S.  Department  of  Commerce,  Bureau  of  the  Census,  1930. 
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FIGURE     2 


The  mountain  streams  of  this  region  have  been  used  for  nover  since 
the  time  of  the  first  settlers.   Sven  today  water -powered  grist  mills  are 
a  common  sight  in  the  rural  communities.   A  fev;  small  sawmills  are  also 
powered  directly  b;,'"  water.   These  neighborhood  industries  are  relatively 
unimportant  users  of  the  pov/er  potentialities  of  the  numerous  streams, 
hovrever,  and  it  was  only  with  the  development  of  hydro -electric  plants 
after  I9OO  that  the  electric  power  became  generally  available  for  indus- 
trial and  domestic  use.   At  present  there  are  about  25  hydro -electric  plants 
with  a  total  capacity  of  approximately  400,000  horsepower.   Five  power 
companies  operate  hydro --electric  stations  and  distribution  systems,  and  the 
AlLiminum  Compam^  of  America  deirelops  electrical  energ,}''  at  the  Cheoah  and 
Santeetlah  power  da.ms  in  Graham  Countj/".   The  largest  hj^dro --electric  instal-- 
lation,  of  145;000  horsepower,  is  at  Waterville  on  the  Pigeon  River  in 
Haywood  County.   It  is  owned  by  the  Carolina  Power  and  Light  Company  and 
develops  the  electric  energ^^  used  in  th.e  territory  surrounding  Asheville. 
Th.e  newest  large  completed  development  is  the  Hiwassee  Da.m  constructed  by 
the  Tennessee  Valley  Authority  on  the  Hiwassee  River  about  20  miles  down- 
stream from  Murphy  in  Cherokee  County.   Operation  for  power  is  scheduled  to 
begin  in  1941  •   Th.e  Aluminura  Company  of  America  also  started  construction 
of  the  Glenville  and  Nanta,hala  Dams  in  the  fall  of  1940.   The  power  devel- 
oped at  these  dams  will  probably  be  used  in  the  manufacture  of  aluminum 
for  national  defense. 
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Taxation 

The  real  and  personal  property  in  the  mountain  region  i^as  assessed 
at  2^U   million  dollars  in  1937,  an  amount  equal  to  12.5  percent  of  all  such 
property  in  the  State.   Buncombe  County  contained  almost  one-third  of  all 
the  property  value  in  the  unit.   County  tax  rates  varied  from  90  cents  in 
Allegheny  and  Burke  Counties  to  $2.50  in  Clay  County.   Taxes  assessed  by 
the  counties  amounted  to  3-4  million  dollars.   Forest  land  makes  up  an  ap- 
preciable part  of  the  tax  base  in  some  counties,  a  rather  minor  proportion 
in  others.   In  Macon  County  forest  land  and  timber  accounted  for  nearly  20 
percent  of  the  value  of  all  real  and  personal  property;  in  Buncombe  County 
for  only  3  percent.   The  low  ratio  in  Buncombe  County  is  due  to  the  impor- 
tant urban  and  industrial  values,  however,  because  the  assessed  value  of 
forest  land  was  more  than  twice  that  of  Macon  County.   In  general,  it  is  es- 
timated forest  land  and  timber  account  for  about  10  percent  of  the  tax  base. 

Forest  land  is  usually  allocated  by  tax  assessors  into  four  classes 
for  taxation  purposes:   waste  land,  cutover  land,  woodland,  and  timberland. 
Among  the  counties  there  is  a  rather  wide  range  of  assessed  values  placed 
upon  land  in  similar  categories.   Studies  made  in  1937  in  Buncombe,  Cald- 
well, Haywood,  Macon,  and  Transylvania  Counties  show  that  vjoodland  was  as- 
sessed at  $9 '76  per  acre  in  Macon  County  and  at  $20.42  in  Buncombe  County. 
Assessed  value  of  timberland  varied  from  $8.27  in  Transylvania  County  to 
$29.40  in  Buncombe  County. 1/  Taxes  per  acre  varied  from  4-1  to  14-2  cents 
on  waste  land,  7*5  to  8.0  cents  on  cutover  land,  12=7  to  19 « 6  cents  on  wood- 
land, and  13-4  to  28c 2  cents  on  timberland.   The  total  taxes  levied  against 
forest  land  and  timber  in  the  five  counties  amounted  to  nearly  30  percent 
of  the  rural  real  estate  taxes  in  those  counties. 

Land  Ownership 

Almost  one-third  of  the  forest  land  is  in  public  ownership  (table  1). 
The  Mantahala  and  Pisgah  National  Forests  contain  771j000  acres,  including 
an  area  of  l6,500  acres  around  Hiwassee  Lake  recently  transferred  from  the 
Tennessee  Valley  Authority  to  the  Forest  Service.  Much  of  the  more  rugged 
and  less  accessible  land  in  15  counties  is  in  National  Forests.  Most  of 
the  Cherokee  Indian  Reservation  is  in  Swain  and  Jackson  Counties  near  Chero- 
kee.  Other  smaller  tracts  are  located  in  HayATOod,  Graham;  Cherokee,  and 
Macon  Counties.   The  Great  Smoky  Mountains  National  Park  in  North  Carolina 
occupies  the  eastern  slopes  of  the  Great  Smoky  Mountains  in  Swain  and  Hay- 
rood  Counties.   The  Blue  Ridge  Parkway,  an  elongated  park  with  a  scenic 
motorway,  enters  the  state  from  the  northeast  about  20  miles  west  of  Mt. 
Airy  and  proceeds  southwest  along  the  ridgetops  to  the  Great  Smoky  Mountains 
National  Park.   In  most  cases  the  right-of-way  is  200  to  300  feet  wide  al- 
though overlooks  are  wider  and  parks  contain  up  to  5,400  acres.   The  State 
purchased  the  Mt.  Mitchell  State  Park  in  Yancey  County  and  it  has  estab- 
lished the  Rendezvous  Mountain  State  Park  on  privately  donated  land  in 
V/ilkes  County.   The  municipal  watersheds  belong  to  cities  and  towns  in  Bun- 
combe, Cherokee,  Hayp/ood,  Jackson,  Madison,  Swain,  and  Transylvania  Counties. 
The  largest  watershed,  about  23,000  acres,  is  oAvned  by  the  city  of  Asheville. 


i 


l/Nelson,  R.  Y/.  ,  Taxation  of  forest  property  in  North  Carolina,  Forest 
Taxation  Inouiry,  U.  S.  Forest  Service,  1938.  ■, 

f 
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By  far  Lhe  largest  proportion  of   the   forest  land  is  ov:ned  by  farmers, 
As  a   rule  the  farm  woodlands   consist  of   small  tracts,   distributed  among 
many  of   the  farms.      Most,  of  the   industrial  owiers  are   lumber  companies,   al- 
though two  paper  companies   own  several  thousand  acres.      Investment  ov^Tiers 
consist  of  non-operating  mining  and  lumber  companies,    clubs  and  associa- 
tions,   recreational  development   companies,   and  privrate   ovmers   holding  land 
for  speculation.      Lumber  companies  have  the   largest  acreages-      Power  coiri- 
panies   ovm  approximately   100,000  acres  around  Lake   James,   Rnodhiss  Lake, 
Waterville  Lake,   Cheoah  Lake,   and  Lake  Santeetlah.      The  20,000  acres  of 
hunting  preserves  are  located  near  Asheville  and  Lake  Toxaway,      It  is  prob- 
able  that  other  hunting  preserves  are   included  in  the   56.i  ,400  acres  for 
wnich  no   ov'/nership   record   was   obtained. 


Table   1.    -  Ovmership  of   forest   land,    L939 


OvTiersnip 


Distribution  of   forest  area 


Public : 

Nan ta ha la  National  Forest 

Pisgah  National  Forest 

Cherokee  Indian  Reservation 

Great  Smoky  Mountains  National  Park 

Blue  Ridge  Parkway 

Mt.  Mitchell  &  Rendezvous  Mountain  Sr,aLe  Pari' 

Municipal  Watersheds 


Acres 

Percent 

331,100 

8.6 

43^  ,900 

11.5 

53.000 

1.-4 

22Q  ,800 

6,0 

21  .900 

0.6 

1  ,400 

Negl . 

40,200 

L .  1 

Total  public 


1,11'7,300 


2Q.2 


Private: 

Farm  woodlands"--" 
Industrial  ovmers 
Investment  corners 
Power  companies 
Hunting  preserves 
All  otner 


.670.600 

43.7 

200,400 

5e2 

156,900 

4.1 

100 -.000 

2,6 

20,000 

0.5 

561 ,400 

14.7 

Total  private 


2,709.300 


':'0.8 


Total  all  forest   land 


3,826  ,600 


100-0 


'1935  Census  of  Agriculture. 


Land  Use 

The  use  of  land  affects  nearly  every  phase  of  communitj^  life.   This 
is  especially  true  in  the  mountain  region  with  its  large  rural  population. 
About  two-thirds  of  the  land  is  forested  but  not  all  of  this  is  used  pri- 
marily for  timber  production.   The  wooded  mountains  of  the  Great  Smoicy 
Mountains  National  Park  are  dedicated  to  recreational  use  and  commercial 
timber  sales  are  prohibited  by  law.   The  Nantahala  and  Pisgah  National  For- 
ests combine  commercial  timber  production  with  recreational  use.  Much  of 
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the  land  in  these  Forest.s  ^^as  acquired  in  a  cut-over  condition  and  conse- 
quently many  years  will  elapse  before  full  productivity  can  be  restored. 
In  the  meantime  the  recreational  assets  of  the  Forests  are  being  developed, 
rith  immeasurable  benefit  to  the  vacationing  public  and  with  concrete  fi- 
nancial returns  to  the  adjoining  local  communities.   It  is  estimated  that 
Buncombe  County,  in  rhich  Asheville  is  located,  obtains  10  million  dollars 
annually  from  the  tourist  trade. 

The  wooded  mountain  slopes  are  valuable  also  for  water  control  and 
storage.   The  Pisgah  National  Forest  provides  water  for  six  local  towns  and 
for  the  large  new  plant  of  the  Ecusta  Paper  Corporation  at  Brevard.   One  of 
the  more  important  factors  influencing  the  location  of  this  plant  was  the 
assurance  of  an  adequate  supply  of  pure  water.   In  addition,  the  Champion 
Paper  and  Fibre  Company  at  Canton  and  the  Enka  Corporation  near  Asheville 
obtain  part  of  their  water  requirements  from  watersheds  on  the  Pisgah  Na- 
tional Forest.  Protective  strips  of  forest  land  are  also  maintained  by 
power  companies  around  the  large  reservoirs. 

Most  of  the  privately  ov/ned  forest  land  is  used  primarily  for  timber 
production  by  lumber  companies  and  farm  o^-Tiers.   Some  private  forest  land 
is  used  for  recreation  in  the  form  of  hunting  and  fishing  clubs,  private  es- 
tates, and  summer  camps.   One  of  the  largest  commercial  concerns  devoted  to 
the  recreational  use  of  forest  land  is  the  Linville  Development  Company  op- 
erating in  the  Grandfather  Mountain  section  of  Avery  and  Watauga  Counties. 

Figure  3  shows  in  a  general  way  the  areas  in  which  specific  kinds  of 
forest  land  use  are  dominant.   It  should  be  recognized,  however,  that  there 
are  many  local  variations  within  any  area  and  that  recreation  and  water  con- 
trol are  important  uses  of  forest  land  throughout  the  region. 


MAJOR  USES  OF  FOREST  LAND 

IN    THE 

MOUNTAIN     REGION    OF    NORTH    CAROLINA 


VIRGINIA 

r 


/     A      S     H      E  .ALLESHANYl' 


/<     *  A  T  A 


MOROAMTCN 


V-.  l_/-j,-'^      "^         1^    ^  «*5P"         V      8     U     R      K      E 

'  '  '         \'     a  u  N lt,o  M  a  E"4wo   cbwEm  \  / 


*°°>r'^-.  5^        ^^ - 

\  ,       /vHenders/n  :' 

'  ^  -'^         ;   ^  »-■      y  LEGEND 

JACKSON    Y^  I        ,    ^ffW&SOK/ 

PRAWU.IN       ]  '^  -^  /'    ,  >*i  1:  :;';:::-:l  Timber   Production,  Reereolion,  Wotersried    Prolecdon 

'^,  M   A    0    «     N       \  ?  C/  ^.p.-X**'^  ,  t*  "^  V///A  Reootion,  Woter«h«i)   Prelection 

|;^ :CL,  yl  Form  Woodlands ,   Timber  Production 

[    "        I  Form    Woodlonds 


Basically,  the  land  in  tnis  unit  is  used  for  cultivated  crops,  for 
grazing,  and  for  forests.  A  small  proportion,  3  percent,  is  used  for  tom- 
sites  and  rights-of-way,  and  an  even  smaller  proportion,  2  percent,  is 
abandoned  cropland  not  in  productive  use.   The  non-productive  forest  land 
includes  rock  outcrops  and  dry  ridges  too  infertile  to  produce  timber  of 
commercial  quality.   For  the  unit  as  a  whole,  only  17  percent  of  the  land  is 
used  for  farm  crops,  11  percent  is  in  pasture,  and  67  percent  is  forested 
(table  2).   The  area  within  the  Great  Smoky  Mountains  National  Park  has 
been  excluded  from  this  table  and  will  be  omitted  hereafter  in  all  tables 
of  area  and  volume,  because  the  land  and  timber  is  withdra^'mi  from  commercial 
use. 


Table  2.  -  Total  land  area  classified  according  to  major  use,  1938"- 


Land-use 


A  rea"' 


Proportion  of  tor.al  area 


Forest: 

Productive 
Nonproductive 

Total  forest 

Nonforest: 
Agriculture; 
Old  cropland 
New  cropland 
Pasture 

Total  agriculture 

Abandoned  cropland 
Other  nonforest 

Total  nonforest 
Total  area 


Acres 

3,^43.800 
'^3.000 

3,596,800 


896,100 

2^,300 

596,100 

1,517,500 

120,700 
1/^8,200 

1,796,^00 


Percent 

65.7 
1-0 

66,7 


j6 

6 

0 

5 

11 

1 

28 

2 

2 

2 

2 

9 

33.3 


5,39^,200 


100.0 


■'•'Does  not  include  229,800  acres  in  Great  Smoky  Mountains  National  Park, 
"'>"~'''Based  on  Forest  Survey  data. 


Land  use  varies  considerably  between  counties  (figure  4).   Only  a 
small  proportion  of  the  land  within  each  county  is  used  for  cultivated 
crops,  varying,  according  to  the  1935  Census  of  Agriculture,  from  5  percent 
in  Swain  County  to  2L  percent  in  Madison  and  Mitchell  Counties.   Open  pas- 
ture land  is  most  common  in  Ashe  and  Allegheny  Counties  v;here  41  percent  of 
the  land  is  used  for  grazing.   Over  half  of  the  land  in  Swain  County  and  more 
than  4O  percent  of  that  in  Macon  County  is  occupied  by  public  forests..   A 
larger  proportion  of  the  forest  land  is  under  private  ovmership  in  Burke, 
Jackson,  McDowell,  and  Wilkes  Counties  than  in  Swain  and  Macon  Counties 
where  most  of  the  forest  land  is  in  the  Great  Smoky  Mountains  National  Park, 
the  Cherokee  Indian  Reservation,  and  the  Nantahala  National  Forest 
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CROPLAND 


PUBLIC    FOREST 


PRIVATE     FOREST 


□   O-'O  d]    "-20 


PERCENT 
31  -40 


FIGURE    4.-     PROPORTION    OF  COUNTY    AREA    DEVOTED    TO    VARIOUS     KINDS     OF    LAND     USE. 


-10- 


I 


DESCRIPTION  OF  HIE  FOREST  RESOURCE 

The  forests  of  the  mountain  region  in  North  Carolina  occupj^  3.5  mil- 
lion acres,  t.TO-thirds  of  the  total  land  area.  A  great  variety  of  species 
are  comr.on  to  this  region,  FrothinghamV  lists  about  60  that  are  used  commer- 
cially  Hardwood  soecies  oredorainate ,  although  eastern  white,  shortleaf, 
Virginia,  pitch,  and  table' mountain  pines,  eastern  hemlock,  red  spruce  and 
Fraser  fir  grow  in  certain  localities.   Combinations  of  species  are  complex 
and  varied,  representing  the  influence  of  cutting  practices,  chestnut  blight, 
forest  fires,  soecies  peculiarities,  moisture  conditions,  topographic  aspect, 
and  elevation.  ^ The  original  mountain  forests  contained  timber  of  high  qual- 
ity but  now  only  a  few  scattered  stands  of  old  growth  remain.  Repeated 
cutting  and  forest  fires  have  hindered  the  development  of  good-quality  second 
growth  and  at  present  over  one-half  of  the  forest  land  is  stocked  -th  young 
stands  below  saw-timber  size  containing  a  high  proportion  of  cull  trees  and 
low-quality  species. 

Species 

There  are  at  least  $0  species  of  coimercial  hardwoods.   The  chestnut 
blight  has  killed  practically  all  of  the  chestnut  but  even  now  nearly  one- 
fourth  of  the  sound  cubic-foot  volume  in  trees  larger  than  5.0  inches  d.b  h. 
is  standing  chestnut  still  usable  for  extract  wood  or  lumber.  Yellowpoplar 
is  orobably  the  most  valuable  tree  in  the  region.   On  moist  sites,  particu- 
larly in  the  coves,  it  grows  rapidly  and  produces  wood  of  good  quality  that 
is  used  for  luiiiber,  furniture,  and  veneer.   It  is  abundant,  readily  salable, 
and  comparatively  easy  to  reproduce  and  manage. 

The  white  oak  growing  in  the  coves  is  generally  of  excellent  quality 
but  on  the  drier  ridges  it  is  of  little  value   In  coves  ^^^^^n  ridges  that 
are  not  too  dry  northern  red  oak  produces  good  saw  timber.   Chestnut  oak  is 
abundant  and  is  the  best  of  the  oaks  growing  on  the  drier  sites.   It  is  used 
for  sawlogs  and  crossties  and  the  bark  is  a  source  of  tanning  extract.   The 
oaks  in  the  red  oak  group  (black,  scarlet,  and  southern  red)  are  of  ratner 
inferior  quality  although  black  oak  my  be  a  good  timber  tree  on  fertile 
soils.   Scarlet  oak  often  is  culled  because  of  heart-rot  and  excessive  lim- 
biness. 

The  hickories,  shagbark,  mockernut,  pignut,  and  bitternut,  are  abun- 
dant, bit  as  a  group  they  are  looked  upon  .^th  disfavor  by  lu^nbermen  because 
of  shake  and  a  predominance  of  red  heartwood  m  the  older  ^rees   Young 
second-growth  hickory  on  a  good  site  imkes  rapid  growth  and  is  used  for  han 
lies,   ski  stock,  and  other  special  products.  Red  maple  is  rather  common, 
growing  on  oractically  all  sites.   It  is  used  in  the  cheaper  grades  of 
furniture  and  for  paper  pulp.   Basswood,  almost  as  ^^^f  ^.^^^^jij^ JPf  ^' 
grows  with  it  in  the  co^res.   Black  locust  is  lound  on  all  sites  except  at 
fhe  highest  elevations.   Sugar  maple,  black  cherry,  ash,  -f^f-^jf^^.^ 
are  valuable  species  but  of  infrequent  occurrence.   One  of  the  best  stands 


4/Frothingham,  E.  H-  •  1931-  Timber  growing  and  logging  practice  in 
the  Southern  Appalachian  Region.  U.  S.  Dept.  Agr.  Tech.  Bui.  250.   93  p. 
illus. 
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of  old-growth  sugar  maple  is  along  Big  Ivey  Creek  in  Buncombe  County.   Man^'- 
other  hardwood  species  grow  in  the  mountain  region  but  they  have  not  been 
discussed  because  of  their  scarcity  or  low  commercial  value, 

Shortleaf  pine  is  the  most  important  softwood  species  on  the  lower 
slopes  and  plateaus.   It  is  common  in  the  Asheville  Basin,  in  Henderson  and 
Cherokee  Counties,  and  in  the  foothills  of  the  Blue  Ridge  Mountains  in  asso- 
ciation with  Virginia  pine.   Pitch  and  table  mountain  pine  occur  on  the 
upper  south  and  west  slopes  of  the  mountains.   On  poor  sites  they  are  in- 
ferior trees  but  on  good  sites  pitch  pine  is  often  equal  in  g_uality  to  short- 
leaf  pine.   Eastern  white  pine  is  irregularly  distributed  throughout  the 
unit  but  is  most  abundant  in  Caldwell  and  Wilkes  Counties.   It  grows  on  both 
the  higher  slopes  and  in  the  valleys,  v;herever  it  is  not  too  dry  and  windy. 
Eastern  hemlock  is  less  abundant  than  eastern  white  pine.  Although  extreme- 
ly tolerant  of  shade  it  prefers  moist  fertile  soil  and  the  cool,  humid  cli- 
mate of  north  slopes  and  coves.  Red  spruce  is  associated  with  Fraser  fir 
(southern  balsam  fir)  at  the  highest  elevations.  Host  of  the  remaining 
spruce-fir  forest  is  in  the  Great  Smoky  Mountains  National  Park  but  scat- 
tered stands  occur  in  the  Pisgah  National  Forest  and  the  Asheville  munici- 
pal watershed. 

Forest  T'/pes 

In  the  field  survey  the  forest  stands  were  classified  into  l6  forest 
tj'pes  but  for  the  purpose  of  concise  presentation  they  have  been  combined 
into  five;  upland  hardwoods,  cove  hardwoods,  shortleaf  pine -hardwoods,  white 
pine-hardwoods,  and  Virginia  pine-hardwoods.   The  relatively  small  area  in 
the  cove  hardvroods  and  white  pine--hardwoods  types  are  not  shov/n  in  figure 
5,  neither  are  the  areas  of  included  agricultural  land. 

The  upland  hardv/oods  type  is  most  prevalent,  occupying  oO  percent  of 
the  forest  land  i^ table  U)  •      It  includes  the  forests  growing  on  the  dry  slopes 
and  ridges  facing  south  and  west  and  also  the  forests  on  the  north  and  east 
slopes  not  included  in  the  cove  hardwoods  type.   Nearly  two -thirds  of  the 
land  in 'the  upland  hardwoods  type  contains  considerable  dead  chestnut  in  mix- 
ture with  various  species  of  oak.   Topographic  aspect  does  not  greatly  influ- 
ence the  distribution  of  species  but  the  south  and  vrest  slopes  are  least 
productive.   Com.pared  with  the  cove  hardwoods  this  type  contains  a  smaller 
proportion  of  yellow[Doplar ,  basswood,  birch,  and  sugar  maple  and  a  larger 
proportion  of  red  and  white  o£iks,  hickory,  and  dead  chestnut  (table  3)' 

The  cove  hardwoods  type  occupies  less  than  10  percent  of  the  forest 
land.   It  includes  the  hardwoods  typical  of  the  narrow  coves  and  also  the 
northern  hardwoods  of  the  upper  moist  slopes.   Yellowpoplar  is  the  leading 
live  species  (table  3)  although  it  usually  occurs  in  mixture  with  basswood, 
northern  red  oak,  various  hickories,  hemlock,  birch,  black  cherry,  ash, 
walnut,  bucke;/-e ,  black  locust,  and  dead  chestnut.  Abandoned  fields  in  the 
coves  have  often  restocked  to  pure  stands  of  yellov.poplar.   The  northern 
hardwood  variation  is  the  t^-pical  beech-birch-maple  type  of  the  northeast- 
ern states.   The  usual  cove  hardv/oods  type  affords  the  best  opportunity  for 
commercial  timber  growing  in  the  mountains  but  it  is  difficult  to  find  large 
contiguous  areas  of  this  productive  forest. 
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Of  the  pine  types,  shortleaf  pine-hardwoods,  established  on  17  per- 
cent of  the  forest  land,  is  the  most  extensive.   Stands  of  table  mountain 
and  pitch  pine  are  included  v/ith  this  type  although  they  differ  in  quality 
and  usually  grow  at  higher  elevations  and  on  less  productive  sites.   On 
two-thirds  of  the  type  area  the  pines  are  in  mixture  with  hardwoods,  the 
remaining  area  is  largely  pine  alone.   Sixty-five  percent  of  the  type  vol- 
ume is  composed  of  shortleaf,  table  mountain,  and  pitch  pines  and  an  addi- 
tional 10  percent  is  Virginia  and  eastern  white  pine.   Red  and  white  oaks 
are  the  chief  hardwood  associates  although  dead  chestnut  and  yellowpoplar 
are  common. 


Table  3'  ~  Species  composition  of  the  forest  tyioes,  1938 


Species 


Upland 
hardwoods 


Cove 
hardwoods 


Shortleaf 

pine- 
hardwoods 


White    Virginia 
pine-  J   pine- 
ha  r  d  wo  0  d  ^  ha  r  d  wo  0  d  s 


All 
types 


Percent  of  cubic  volume"- 


Shortleaf  pine 

Eastern  white  pine 

Virginia  pine 

Eastern  hemlock 

Red  spruce 

Yello\'7poplar 

Basswood 

Sugar  maple 

Ash-cherry-walnut 

White  oak 

Northern  red  oak 

Chestnut  oak 

Red  oak 

Red  maple 

Hickory 

Birch 

Black  locust 

Dogwood-persimmon 

Chestnut 

Scrub  hardwoods 

Other  hardwoods 

Total 


1.6 

0.1 

65.2 

2.7 

17.0 

13.9 

0.8 

0.3 

2.9 

27.2 

3.7 

k'U 

0.2 

0.1 

6.9 

1.9 

52.8 

3.8 

0.8 

2,7 

0.1 

22.6 

0.1 

3.4 

— 

— 

— 

8.1 

— 

1.0 

3.6 

21.0 

2.3 

3.6 

5.8 

5.4 

0-2 

7.7 

— 

0.9 

— 

1.1 

0.2 

3.^ 

— 

0.6 

— 

0.6 

0.6 

3.8 

— 

0.2 

0.5 

0.8 

7.2 

2.2 

3.8 

3.8 

3.9 

5.5 

7.1 

6.0 

0,3 

1.^ 

0,5 

i,.8 

9.8 

1.1 

1.5 

1.9 

1.6 

6.0 

12.9 

0.8 

8.9 

5.2 

6.7 

9.7 

3.0 

2.7 

0.6 

2.5 

0.7 

2.3 

6.3 

4-. 5 

1.0 

1.5 

1.3 

4.3 

0.7 

A. 5 

0.1 

2.8 

— 

1.2 

3.5 

3.Q 

0.9 

1.0 

1.3 

2.7 

0.1 

0.2 

0.1 

0.2 

0.2 

0.2 

35.6 

22.-4 

3.3 

7.3 

1.1 

23. A 

2.0 

1.6 

1.0 

1.3 

1.0 

1.6 

3.8 

11.0 

1.1 

3.3 

1.8 

3.9 

100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


■"Includes  hemlock-hardwoods  and  spruce-fir  types. 
"-•"""Net  cubic   volume  outside  bark  of   sound  trees   5.0  inches  d.b.h.   and 
larger. 


The  white  pine-hardv/oods  tyjoe  which  includes  81.000  acres  of  hemlock- 
hardwoods  and  23.000  acres  of  spruce  and  fir  with  the  170,000  acres  of  east- 
ern white  pine-hardwoods,   amounts  altogether  to   nearly  8  percent  of  the 
forest  land.      The  hemlock-hardwoods  forest  occurs   in  the  coves  along  the 
small  mountain  streams  and  is  widely  distributed.      The   spruce-fir  forest 
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consists  of  a  fev;  renmants  of  the  original  spruce  forest  located  at  the 
higher  altitudes  in  the  Black,  Balsam,  Unaka ,  and  Blue  Ridge  Mountains. 
This  type  formerly  occupied  approximately  150,000  acres  but  clear-cutting 
followed  by  severe  fires  have  eliminated  most  of  the  spruce-fir  forest  and 
it  has  been  replaced  by  dense,  scrubby  stands  of  firecherry  and  yellow 
birch.   Stands  of  eastern  Y^hite  pine  in  mixture  with  hardwoods  are  scat- 
tered throughout  the  unit  but  are  most  common  on  the  eastern  slopes  of  the 
Blue  Ridge  Mountains.  Eastern  white  pine  and  eastern  hemlock  are  the  lead- 
ing softwoods  in  the  white  pine-hardwoods  type  and  the  red  and  white  oaks, 
yello7.poplar ,  red  maple,  and  dead  chestnut  are  the  more  abundant  hardwoods. 

The  Virginia  pine-hardwoods  type,  which  occupies  only  five  percent 
of  the  forest  land,  occurs  most  abundantly  in  Wilkes,  Caldwell,  Burke,  and 
McDowell  Counties.  West  of  the  Blue  Ridge  Mountains  Virginia  pine  often 
grows  Vv'ith  shortleaf  pine  but  it  seldom  is  the  dominant  tree  in  the  stand. 
About  one-half  of  the  stand  volume  is  composed  of  other  species,  notably 
shortleaf  pine,  yellow]3oplar ,  red  and  white  oaks,  and  black  locust. 

Forest  Conditions 

In  addition  to  the  t^n^e  classification  the  forest  cover  was  further 
classified  into  forest  conditions  on  the  basis  of  tree-diameter,  age,  vol- 
une-per-acre ,  and  cutting  hAstory.   It  was  found  that  old-growth  sa.w  timber 
occupied  11  percent  of  the  land,  sawlog-size  second  growth  only  3b  percent, 
and  under-sawlog--size  second  growth  53  percent  (table  4). 

Very  few  large  acreages  of  old-groyrth  timber  remain.   A  few  tracts 
are  being  operated  by  the  larger  band  mills  in  the  unit  such  3.s  the  Bemis 
Lumber  Company  at  Robbinsville  and  the  Gloucester  Lumber  Company  at  Rosman, 
Other  old-growth  stands  are  estate  properties,  h.eld  chiefly  for  their  recre- 
ational values,  and  scattered  blocks  of  old-growth  saw  timber  in  National 
Forests.  Among  the  latter  is  an  area  along  Big  Ivey  Creek  in  Buncombe 
County,  an  area  in  Sherwood  Forest  in  Ha^^wood  County,  and  the  Fires  Creek 
watershed  in  Clay  County.   Farmers  also  own  small  patches  of  old-growth  tim- 
ber, most  of  it  in  rather  inaccessible  locations. 

A  large  part  of  the  old  growth  has  the  size  and  quality  of  virgin 
tLmber  but  it  is  not  primeval  forest  untouched  by  the  lumberman,  since  about 
two-thirds  of  the  old  growth  has  been  sorted  over  in  recent  years  for  select- 
ed species  or  sizes.  An  even  larger  proportion  has  undoubtedly  been  cut 
very  lightly  in  the  past  because  when  lumbering  first  began  it  was  the  prac- 
ti-^e  to  take  out  only  the  v;alnut,  cherry,  and  the  finest  yellowpoplar ,  east- 
ern white  pine,  basswood  and  white  oak.   The  present  old-grov.'th  timber  is 
largel^^  in  the  upland  hardvroods  type.   That  part  of  it  growing  on  the  lower 
slopes  is  normally  excellent  timber  but  the  old  growth  on  the  high,  dry 
ridges  is  usually  of  very  poor  quality. 

Sawlog-size  stands  of  second-growth  timber  are  distributed  rather 
uniformly  throughout  the  unit  although  they  are  not  the  most  prevalent  for- 
est condition  (^  table  1+) .     About  one-third  of  these  stands  have  had  part  of 
their  volujne  removed  in  light  cuttings.   The  shortleaf  pin e-ha.rd woods  were 
least  subject  to  this  culling  process.  One-half  of  the  merchantable  second 
growth  is  in  the  upland  hardwoods  type  and  one-fourth  is  in  the  shortleaf 
pine-hardwoods . 
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stands  of  young  timber  below  sawlog  size  occupy  the  largest  acreage 
and  form  the  most  noticeable  component  of  the  forest.   These  young  stands 
are  the  prospective  sources  of  supply  of  the  wood-using  industries  and  the 
success  with  which  they  are  protected  and  managed  will  determine  the  future 
importance  of  the  forest  industries  in  this  unit.  Most  of  the  young  stands 
have  advanced  beyond  the  reproduction  stage  and  less  than  one  percent  of 
the  forest  land  is  clear-cut  and  not  restocking.   Nearly  70  percent  of  the 
under-sawlog-size  forest  is  the  upland  hardwoods  type. 


Table  4-  ~  Forest  area  classified  according  to  forest 
condition  and  forest  type,  1938 


Forest  condition 


Upland 
hardwoods 


Cove 
hard- 
woods 


Short- 
leaf 
pine- 

hdwds . 


White 

pine 

hdwds. 


Virginia 
pine- 
hdwds . 


Total 

all 
types 


Propor- 
tion of 
total 


Sawlog  size: 
Old  growth: 
Uncut 
Partly  cut 

Total 

Second  grovfth: 
Uncut 
Partly  cut 

Total 

Total  sawlog  size 

Under  sawlog  size; 
Second  growth 
Reproduction 
Clear-cut 

Total  under  saw- 
log size 

Total  all 
conditions 

Percent  of  total 


Acres 


Percent 


96,200  12,300   6,500  31,000 
169,600  31,800  19.600  19,500 


146,000 
240,500 


265,800  44,100  26.100  50,500 

391,^00  70,100  243,000  90,500  43,200 
241,400  44,800  88,100  58,700  21,200 


838,200 
454,200 


60.4 


9.1    17. A 


7.7 


5.4 


100.0 


4.1 
6.8 


386,500   10.9 


23.7 
12.8 


632,800  114,900  331,100  149,200 

64,400  1,292,400 

36.5 

898.600  159-000  357.200  199,700 

64,400  1,678,900 

47.4 

1,172,600  154.900  231,600  67.700  106,000  1,732,800  48^9 

49,700   8.200  26,100  3.200  20.400   107,600  3.0 

20.400     800    —  3.300     24,500  O.7 

1,242.700  163,900  257,700  74,200  126,400  1,864,900  52.6 

2.141,300  322,900  614,900  273-900  190,800  3,543,800  100.0 


Site  Quality 

Forest  productivity  depends  in  a  large  measure  upon  the  quality  of 
the  site.   In  the  mountain  region  site  is  an  important  factor  because  a 
variety  of  soil,  climatic,  and  topographic  conditions  are  induced  by  the 
wide  range  in  land  elevations.   The  forest  land  was  classified  by  the  Survey 
into  three  site  classes,  good,  fair,  and  poor,  using  soil  and  moisture  con- 
ditions, topographic  aspect,  elevation,  and  merchantable  height  and  form  of 
trees  as  measures  of  the  timber  producing  capacity. 
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In  table   5   the  land  area  rithin  each  forest  type  has  been  classified 
according  to    site   quality.      It   is   ir.oediately  apparent  that  only  a   small 
part  of   the   forest   land  constitutes  an  above-airerage   site   for  tirnber  pro- 
duction.     As  rould  be  expected,   the  largest  absolute  and  relative  acreage 
of  good  site   is   in  the   cove  hardroods  tj'pe.      The   smallest  acreage   is   in  the 
Virginia  pine-hard^'-oods  type.      About  80  percent  of  all  the   forest  land  is  a 
fair   site   that  rill  produce  mature   trees  averaging  t^TO   to   three   logs.      The 
poor  site   is   generally  confined  to    the  dry  upper  slopes  and  produces  timber 
of   limited  commercial   value. 


Table   5-    -   Forest  area   classified  according  to   forest   tyioe 


and   site   ouali"^.v.    1933 


Fore  si 


vne 


Good 
Site   1) 


Fair 
Site   2) 


hoor 
:Site   3) 


Total 


Propor- 
tion  in 
good   site 


Upland  hardwoods 
Cove  hardwoods 
Shortleaf  pine-hardvroods 
White  pine-hardvoods""' 
Virginia  pine-hardY.'oods 

Total 

Percent  of   total 


_      ^-      —      — 

-   -  -   -  Acres  -  -  - 

percent 

115.800 

1,757.800     257  .'^OO 

2, 1417300 

5  4 

163 ,900 

157, ''-00         1.600 

322,900 

50.8 

26 , 100 

496,600       92,200 

6U.^00 

4.2 

62,800 

202.200         3.900 

273,900 

22.9 

9  .800 

175,300          5.700 

190,800 

5.1 

378-400     2.799.300     366,100     3,543,800 


10-7 


79.0 


10.3 


100.0 


"'Includes  81,500  acres  of  hemlock-hardroods  and  22,800  acres  of  spruce- 
fir  types. 


Age 

A  majority  of  the   forest  stands  are  uneven-aged.      Reproduction,    sap- 
lings,  poles  and   sar-tlmber  trees  are  often  associated   in  an  all-aged  forest. 
Exceptions  are   the  practically/"  even-aged  old-gro'n''th   stands  and  the   second- 
growth   stands  that  have   rapidly  occupied  clear-cut  land  and  abandoned  fields. 
Although  there   is  a  ride   range  of  ages  witiiin  most  forest   stands   the  age  of 
the   trees  governing  the   forest   type  and  condition  is  a   fairi}^  accurate  basis 
for  estimating  the   time   required   to   grow  the   various   classes   of  timber. 

Stands  of    reproduction  are   customarily  less  than  20  years  old.      Under- 
sawlog-size   second  growth  is   usually  20  to    50  years  old  and  most  of  the   sec- 
ond-growth saw   timber  is   50  to    100  years  old.-      The  old-growth   stands  are   100 
to   350  years   of  age.      In  general,    the   trees   in  the  pine  and  cove  hardwoods 
types  are  at  the  lower  extreme  of  the  age-range   in  a  given  forest  condition 
while   the  trees   in  the  upland  hardwoods   type  may  be  many  years  older  than 
indicated  above.      About  45  percent   of  the   forest  land   is  occupied  by  stands 
less  than  40  years  old,   35  percent  is  occupied  by  stands   40  to  SO  years   old, 
and  20  percent   is   stocked  with   stands  more  than  80  years  of  age.      Practi- 
cally one-half  of   the   forest  is   too   young  to   contain  much  saw  timber- 
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stocking 

In  the  mountain  region  volurae-per-acre  is  influenced  to  a  great 
extent  by  site  (table  6).   In  the  coves  and  on  the  lower  moist  slopes,  where 
soil  and  moisture  conditions  are  favorable  for  growth,  the  trees  are  natu- 
rally closely  spaced  with  narrow  cro^ms,  and  long,  clear  boles.   On  the 
drier  sites  there  are  fewer  trees  per  acre,  the  croT.7ns  are  larger,  and  the 
merchantable  stems  are  shorter.   The  dry  ridge-tops  support  only  an  open 
stand  of  short,  poorly-formed,  and  often  defective  trees. 


Table  6.  -  Average  volumes  per  acre  by  forest  type  and  site-class 
in  uncut  second-growth  stands,  1938 


Under- 

-sawlog-size   stands 

Sawlog-size 

stands 

Forest  type 
and  site-class 

Well- 
stocked 

Average- 
stocked 

Stocking 

of  average 

stands 

Well- 
stocked 

Average- 
stocked 

Stocking 

of  average 

stands 

Cords 

Cords 

Percent 

Cords          Cords 

Percent 

Upland  ha rd wo o d s : 

Good   site 

9.2 

4.8 

52.2 

19.7           12.6 

64.0 

Fair   site 

6.7 

3.3 

A9.3 

13.9             8.6 

61.9 

Cove  liard woods: 

Good  site 

12.1 

5.5 

^5.5 

34.1           18.6 

5U.5 

Fair  site 

8.8 

3.7 

42.0 

19.3            12.2 

63.2 

Short leaf  pine-hardwoc 

)ds: 

Good  site 

18.4 

13.1 

71.2 

43.2           26.6 

61.6 

Fair  site 

10,8 

4.2 

38.9 

29.4           15.3 

52.0 

The  original  forests  were  probably  fully-stocked.   Lumbenrien  common- 
ly cut  20,000  board  feet  per  acre  from  the  coves  and  a  40-acre  tract  cut  in 
1912  near  Looking  Glass  Rock  in  Transylvania  County  produced  40,000  board 
feet  of  yellov.poplar  per  acre  exclusive  of  other  species.  5/  On  the  moist 
slopes  the  stands  averaged  about  9^000  board  feet  per  acre  and  on  the  dry 
slopes  about  3.000  feet. 

The  average  second-growth  saw-timber  stands  of  the  present  do  not 
approach  such  stocking,  partly  because  they  are  immature  and  partly  because 
of  the  volame  lost  through  the  chestnut  blight.   Until  recent  years  a  great 
deal  of  the  cut-over  forest  land  was  also  burned  over  almost  annually-   As 
a  result  many  of  the  second-growth  seedlings  and  saplings  were  killed  and 
the  under-sawlog-size  stands  were  usually  badly  fire-scarred.  Mortality 
has  consequently  been  high  and  defective  slow-growing  trees  make  up  a  high 
proportion  of  the  stand.   Under  such  conditions  the  growing  space  has  not 
been  fully  utilized. 


5/Frothingham,  E.  H. ,  1931.   Timber  growing  and  logging  practice  in 
the  Southern  Appalachian  Region.   U.  S.  Dept.  Agr.  Tech.  Bui.  250.   93  p. 
illus. 
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Reference  to  table  6  shows  that  most  of  the  average  stands  have  less 
than  tv'o-tiiirds  the  stocking  of  A7ell-stocked  stands.   The  sound-tree  values 
given  here  for  well-stocked  stands  are  based  upon  the  volime  of  the  best  20 
percent  of  existing  stands,  weighted  by   age,  in  the  three  forest  ty-pes   and 
the  two  site-classes  and  probably  do  not  represent  the  stocking  attainable 
under  intensive  forest  management. 

Forest  Fires 

Forest  fires  are  a  serious  problem  in  the  mountain  region  because 
the  effects  of  past  fires  add  to  the  problems  of  forest  management  and  the 
prevention  and  suppression  of  new  fires  requires  consta.nt  vigilance.   Fires 
are  most  comm.on  between  October  15  and  December  15,  a.nd  from  March.  1  to  about 
May  15,  corresponding  with  the  fall  period  when  new-fallen  dry  leaves  are 
on  the  ground  and  with  the  spring  period  between  the  cessation  of  the  winter 
rains  and  the  growth  of  new  foliage.  Most  of  the  fires  burn  only   in  the 
leaf  litter,  crown  fires  occur  inf req^uently  and  only  in  the  extremely  dry 
seasons. 

Damage  to  the  forest  occurs  in  several  ways.  Reproduction  and  young 
trees  are  killed  outright,  the  proportion  of  undesirable  hardwood  sprouts 
on  reproduction  areas  is  increased,  stand  composition  is  often  changed  for 
the  worse,  and  basal  fire-scars  cause  serious  losses  in  volume  because  many 
of  the  scars  become  infected  with  wood-decaying  fungi.   It  has  been  deter- 
mined that  mortality  and  cull  damage  caused  by  a  single  average  fire  amounts 
to  $1.55  per  average  acre  of  burned-over  forest  land.P/  Fire-scarred,  par- 
tially rotten  hardwood  trees  occupy  a  large  amount  of  grovdng  space  in  the 
mountain  forests  and  their  elimination  is  one  of  the  more  difficult  problems 
of  management. 

Continuous  planning  and  action  is  required  to  protect  the  forests  from 
the  destructive  effects  of  recurrent  fires.   Fire  control  organizations  main- 
tained on  the  Great  Smoky  Mountains  National  Park,  the  Ch.erokee  Indian  Res- 
ervation, and  the  Pisgah  and  Nantahala  National  Forests  protect  about  one 
million  acres  of  forest  land.   On  private  lands  the  North  Carolina  Division 
of  Forestry  provides  fire  protection  with  funds  derived  from  private  Forest 
Protective  Associations  and  the  County,  State  and  Federal  governments.   In 
1937 -1930  the  Division  cooperated  with  15  of  the  21  counties  and  with,  two 
Forest  Protective  associations.   Unrelenting  effort  on  the  part  of  all  fire 
control  agencies  keeps  the  area  burned  over  within  reasonable  limits.   On 
the  Boone  Working  Circle  of  the  Pisgah  National  Forest  the  average  annual 
burned  acreage  for  the  past  22  years  has  been  only  one-half  of  one  percent 
of  the  protected  land.   This  includes  the  severe  fire  year  of  192d;  since 
that  year  the  annual  loss  has  not  exceeded  one-quarter  of  one  percent.   The 
trend  on  private  forest  land  is  toward  a  gradual  reduction  in  the  number  and 
size  of  fires,  although  bad  fire  seasons  such  as  the  dry  fall  of  1939  cause 
violent  fluctuations  in  the  domiward  trend.   For  example,  the  North  Carolina 
Division  of  Forestry  reported  68,000  acres  of  non-federal  forest  land  burned 
over  in  the  mountain  region  in  the  1939  season,  compared  to  22,000  acres  in 
1938. 

o/Unpublished  data  of  the  Appalachian  Forest  Experiment  Station, 
Asheville,  N.  C. 


« 
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VOLUI-IE  OF  THE  FOREST  RESOURCES 

The  sound  volume  of  all  living  trees  and  dead  chestnut  5.0  inches 
d.b.h.  or  larger  is  included  in  the  1938  inventory  of  the  forest  resource. 
Estimates  of  the  volume  of  sound  wood  (cull  deducted)  are  given  in  board 
feet,  cords,  and  cubic  feet.   Volumes  expressed  in  board  feet  include  only 
the  sav'log  portion  of  saw-timber  trees.   Softwood  saw  timber  is  at  least 
9.0  inches  d.b.h.;  yellowpoplar ,  bassrood,  ash,  cherry,  and  walnut  saw  tim- 
ber is  at  least  11.0  inches  d.b.h.;  and  other  hardwood  saw  timber  is  13.0 
inches  d.b.h.  or  larger.   Cordwood  volumes  (wood  and  bark)  contain  the  saw- 
log  portion  of  saw-timber  trees,  the  cordwood  material  in  the  upper  stems 
of  softwood  and  the  upper  stems  and  limbs  of  hardwood  saw  timber,  the  sound 
stems  of  both  softwood  and  hardwood  under-sawlog-size  trees,  and  the  sound 
volume  in  cull  trees,   Under-sawlog-size  trees  range  in  diameter  from  5.0 
inches  d.b.h.  to  saw-timber  size.   Cubic-foot  volumes  do  not  contain  bark, 
otherwise  the  basis  of  estimate  is  the  same  as  for  cordwood. 

In  the  following  tables  of  volume  certain  species  have  been  grouped 
together.   On  the  basis  of  board-foot  volume  shortleaf  pine  contains  ^VO  per- 
cent pitch  pine,  20  percent  table  mountain  pine,  and  a  very  small  amount  of 
eastern  redcedar.   The  red  spruce  contains  about  one-fourth  Eraser  fir. 
White  oak  (Q,.   alba)  constitutes  98  percent  of  the  white  oak  volume,  post  oak 
the  remainder.   The  red  oaks  are  chiefly  scarlet  and  black  oak,  southern  red 
oak  makes  up  only  U   percent  of  the  board-foot  volume.  Yellow  and  black 
birch  are  almost  equally  represented  in  the  birch  group.   In  the  cherry-ash- 
walnut  group  80  percent  of  the  volume  is  ash.   The  other  hardwoods  consist 
of  blackgum,  beech,  buckeye,  cucumber,  sycamore,  butternut,  and  sweetgum. 
Twenty-six  percent  of  the  other  hardwood  volume  is  blackgum  and  17  percent 
is  beech.   The  chestnut  is  dead  standing  timber  sound  enough  for  utiliza- 
tion.  It  accounts  for  about  one-fourth  of  the  hardwood  lumber  cut  in  the 
region  but  is  shown  separately  because  it  is  not  a  part  of  the  hardwood 
growing  stock. 

Board-foot  Volume 

In  1938  the  net  volume  of  saw  timber  in  the  mountain  region  was  5*9 
billion  board  feet,  inclusive  of  dead  chestnut,  when  scaled  by  the  Inter- 
national ^-inch  rule.   Using  the  Scribner  rule  the  volume  was  only  5.3  bil- 
lion feet  and  by  the  Doyle  rule  only  4-.1  billion  board  feet  (table  7).   The 
International  rule  is  used  for  subsequent  tabulations  of  board-foot  volume 
because  it  gives  the  most  accurate  estimate  of  the  amount  of  green  lumber 
that  can  be  sawed  from  the  saw-timber  trees. 

Value  of  species;   Softwoods  comprise  two-fifths  of  the  saw-timber 
volume  in  live  trees.  White  and  shortleaf  pines  are  highest  in  value,  usu- 
ally ranging  from  $2.00  to  $5.00  per  thousand  board  feet  stumpage,   Virginia 
pine  and  hemlock  are  low-value  species,  seldom  bringing  more  than  $1.00  or 
$2.00  stumpage.  Hemlock  lumber  is  not  much  in  demand  and  a  large  part  of 
the  low-grade  hemlock  timber  cut  in  this  unit  is  used  for  pulp.   Red  spruce 
is  valuable  for  pulp  but  the  volume  is  small. 
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Table  ?•  -  Net  volmne  by  the  International,  Scribner,  and  Doyle  log 
rules  classified  according  to  species-group,  1938"-" 


Species -group 


International"''""-'" 


Scribner 


Doyle 


Soft^'oods: 

Shortleaf  pine 
Eastern  rhite  pine 
Virginia  pine 
Eastern  hemlock 
Red  spruce 

Total  softroods 

HardTToods: 
YelloT/poplar 
Basswood 
Sugar  maple 
Ash-cherry-walnut 
Northern  red  oak 
Y/hite  oaks 
Chestnut  oak 
Red  oalcs 
Red  maple 
Hickory 
Birch 
Other  hardroods 

Total  hardwoods 

Chestnut 

Total  all  species 


979,000 
A06,100 
217,700 
389,300 
95,300 


Thousand  board  feet 

818,900 
355,200 
179,200 
358,100 
81,900 


51^,200 
263,^00 
10A,100 
313,300 
55,700 


2,0^1 ,U00 


1,793,300 


1,250,700 


A51,S00 

107,900 

5A,200 

52,700 

303,800 
428,500 
50A<100 
102,000 
189,800 
79,500 
251,900 


4-04,600 

96,800 

49,600 

46,800 

456,800 

278  .,100 

393,100 

455,000 

92,100 

172,600 

72 , 100 

229  ,800 


313,700 

74,400 

41,000 

34,700 

3  88  ,,000 

230,100 

327  .800 

352,700 

74,100 

136,300 

57  ,600 

190,700 


3,022,600 


2,747,400 


2,221,100 


800,100 


740,700 


650,200 


5,910,100 


5,281,400 


4,122,000 


"""Does  not  include  volume  of  timber  in  Great  Smoky  Mountains  National 
Park,  estimated  to  be  794  million  board  feet  by  the  Scribner  log  rule. 
""""'■'The  scale  by  this  rule  approximates  green  lumber  tally. 


Yellowpoplar  is  the  most  prized  of  the  commonly  used  hardwoods, 
stumpage  bringing  i!?5.00  to  $12.00  per  thousand.   Basswood,  sugar  maple,  ash 
black  cherry,  and  walnut  are  in  the  same  high- value  category.   The  red  and 
white  oaks  are  cut  irrespective  of  species  in  logging  operations  if  the  in- 
dividual trees  are  of  suitable  quality.   Northern  red  oak  usually  has  the 
highest  stumpage  value  of  the  oaks,  although  white  oak  good  enough  for 
tight  cooperage  brings  a  higher  price.   Chestnut  oak  has  about  one-half  the 
stumpage  value  of  northern  red  oak.   Southern  red  and  scarlet  oaks  are  the 
poorest  of  the  red  oak  group.   Red  maple,  hickory,  beech,  birch,  and  black- 
gum  bring  little  more  than  the  low-grade  oaks.   Dead  chestnut  has  a  low 
stumpage  value,  seldom  exceeding  $2.00  per  thousand  board  feet.   Stands  of 
high-grade  timber  readily  accessible  to  roads  occasionally  bring  more  than 
the  maximum  stumpage  values  quoted. 


; 
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Table  8.    -  Net  volume  by  the   International  :^-inch  rule  classified 
according  to    species-group  and  forest  condition,  1938 


Species-group 


Sawlog  size 


Unc  ut 


Partly 
cut 


Second  growth 


Uncut 


Partly 
cut 


Under 
sawlog 
size 


Total 


Propor- 
tion of 
total 


_L 


Softwoods: 
Shortleaf  pine 
White  pine 
Virginia  pine 
Hemlock  &  spruce 


30,400  53,700 

32,400  36,300 

400   1,800 

208,800  130,300 


Thousand  board  feet  -------   Percent 

654,700  160,700  79,500  979,000  I9.I 

206,300  109,000  22,100  406,100  7.9 

135,800  62,600  17,100  217,700  4.3 

94,200  37,900  13,400  484,600  9.5 


Total  softwoods  272,000  222,100  1,091,000  370,200  132,100  1,087,400   40.8 


Hardwoods: 
Yellowpoplar 
Basswood 
Sugar  maple 
Ash-cherry-walnut 
Northern  red  oak 
White  oaks 
Chestnut  oak 
Red  oaks 
Red  maple 
Hickory 
Birch 
Other  hardwoods 


Total  live 
species 

Percent  of  total 


72,000 

33,100 

19,200 

1,400 

157,000 
59,800 

123 ,200 
27,500 
11,000 
18,500 
19,900 
37,300 


44,900 
14,300 
18,100 
15,000 

110,900 
73,200 

122,200 
80,900 
37,900 
59,900 
22,000 
73,500 


236.300 

40,900 

2  ,700 

16,100 

124,100 
96,600 

106,600 

233  ,800 
20,000 
52.000 
16,900 
68,600 


62,000 
13,700 
9,400 
13,900 
70,400 
53  ,400 
36,200 
102,500 
16,500 
35,000 
11.600 
48,900 


36,600 

5,900 

4,800 

6,300 

34,000 

20,800 

40,300 

59,400 

16,600 

24.400 

9,100 

23.600 


451 ,800 

107,900 

54,200 

52,700 

496,400 

303  ,800 

428,500 

504,100 

102,000 

189,800 

79,500 

251,900 


2.1 
1.1 
1.0 
9.7 
6.0 
8.4 
9.9 
2.0 

3.7 
1.6 

4.9 


579,900  672,800  1,014.600  473,500  281,800  3,022.600 

59.2 

851,900  894,900  2,105,600  843.700  413,900  5.110.000 

100.0 

16.7    17.5     41.2    16,5     8.1     100,0 

Chestnut 


149,500  127,000   166,200  71.800  285.600   800,100 


Volume  by  condition;  About  24  percent  of  the  softwood  saw-timber 
volume  is  in  old-growth  stands,  70  percent  is  in  sawlog-size  second-growth 
stands,  and  6  percent  is  in  scattered  trees  in  under-sawlog-size  stands 
(table  8),  More  than  two-thirds  of  the  494  million  board  feet  of  old 
growth  is  hemlock  and  spruce.   The  hemlock  is  scattered  throughout  the 
mountains,  particularly  in  the  less  accessible  coves.   Frequently  it  was 
left  when  the  other  merchantable  tij:iber  was  cut.   The  spruce  is  all  at  high 
.  elevations  in  practically  pure  stands.  As  a  source  of  pulpwood  or  lumber 
it  is  relatively  unimportant.   The  second-growth  saw  timber  is  chiefly 
shortleaf,  pitch,  and  white  pine.   The  shortleaf  pine  yields  good  lumber 
and  the  location  and  volumes-per-acre  of  the  stands  are  favorable  for  uti- 
lization.  The  pitch  pine  volume,  included  with  shortleaf  pine,  is  usually 
less  desirable  saw  timber  because  many  of  the  trees  are  of  poor  quality 
and  often  grow  on  extremely  rough  terrain.   Second-growth  white  pine  saw 
timber  has  a  ready  market  but  the  volume  is  in  scattered  trees  that  must 
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be  harvested  in  conjunction  v/ith  other  species.  At  present  the  sav;-timber 
volurne  in  under-sawlog-size  stands  is  unimportant  commercially  becfiuse  the 
volume-per-acre  is  negligible. 

The  distribution  of  the  hardwood  saw-timber  volume  by  forest   con- 
dition is  unlike  that  of   the   softwoods.      Old-growth   stands   contain  42  oer- 
cent  of   the  volume  instead  of  2L,  percent,    sav\,^log-size   second-groA?th  stands 
contain  only  /^9  percent,   and  under-sawlog-size   stands  9  percent.      About 
one-third  of   the   chestnut  volume  is  located  in  each  of   the  three  forest 
condition  classes.      The  better-quality  hardwoods,    such  as  yellowpoplar , 
basswood,   northern  red  oak,   white  oak,    sugar  maple,   and  ash  make  up  about 
60  percent  of  the  volujne  in  uncut  old-growth   stands,    50  percent  in  uncut 
second-growth   stands,  and  only  40  percent  in  all   under-sawlog-size   stands. 


SPECIES-       OIAMETER-CLASS                            percent 

GROUP               (IN  INCHES)         0              10             M            30            40            50           6 
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FIGURE  6-  DIAMETER    DISTRIBUTION    OF  BOARD-FOOT   VOLUME 


Volume  by  diameter  class :  A mo ng 
the  survey  units  of  North  Carolina  this 
unit  is  unique  in  that  it  contains  the 
greatest  proportionate  area  of  under-saw- 
log-size timber  and  also  the  greatest  pro- 
portionate board-foot  volume  in  the  larger 
diameter-classes.   Twenty -four  percent  of 
the  softwood  saw-timber  volmne  is  in  trees 
larger  than  20.0  inches  d.b.h.  (fig.  6) 
compared  to  only  lo  percent  of  the  volume 
in  the  Northern  Coastal  Plain  where  the 
proportion  of  large  trees  is  above  the 


average.   Hemlock  comprises  most  of  the 
volujne  in  large  softwoods.   In  the  hardwoods  43  percent  of  the  volume  is 
in  trees  larger  than  20  inches. 


Th.e  distribution  of  the  hardwood  volume  by  species  -group  and  diame- 
ter-class is  indicated  in  table  9*   Since  only  the  yellowpoplar,  basswood, 
and  ash  were  considered  saw  timber  when  12.0  inches  d.b.h.  the  volujne  in 
this  size-class  is  snnll.   Over  one -half  of  the  volume  of  sugar  maple, 
northern  red  oak,  and  chestnut  oak  and  about  one-third  of  the  volume  of 
yellowpoplar  and  basswood  are  contained  in  trees  20.0  inches  d.b.h.  and 
larger.   Nearly  three-fourths  of  the  red  oak  volume  and  two -thirds  of  the 
red  maple,  hickory,  and  birch  volume  is  in  trees  of  the  14,  I6 ,  and  13-inch 
diameter-classes.   Species  is  often  more  reliable  than  size  as  an  indicator 
of  quality.   Chestnut  oak,  with  one-half  of  its  volume  in  trees  at  least  20 
inches  in  diameter  yields  less  than  30  percent  No .  1  common  and  better  lum- 
ber, while  yellov.'poplar  with  only  34  percent  of  its  volume  in  such  large 
trees  j^ields  more  than  50  percent  of  these  better  grades. 
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Table  9.  -  Net  board-foot  volume  of  the  hardwood  saw  timber  classified 
according  to  species-group  and  diameter-class..  1938 


Tree 

diameter-c 

3 lass  (inches) 

Total 

Propor- 

Species-group ' 

12 

14.  16, 

20,  22, 

26  and 

tion  of 

and  18 

and  24 

over 

total 

-  -  -  -  - 

-  -  -  Thousand  board 

feet 

-  _  _  _  _ 

Percent 

Yellowpoplar 

95,900 

202,200 

81,900 

71.800 

451.800 

14.9 

Basswood 

15.500 

54,000 

33  ,900 

4.500 

107,900 

3.6 

Sugar  maple 

— 

24,700 

20  ,800 

8,700 

54,200 

1.8 

Ash-cherry-walnut  12,900 

26,200 

11,200 

2.400 

52,700 

1.7 

Northern  red  oak 

— 

207,700 

159,200 

129,500 

496,400 

16.4 

White  oaks 

151,500 

85  ,900 

66,400 

303 ,800 

10.1 

Chestnut  oak 

— 

206,200 

114,300 

108,000 

428,500 

14.2 

Red  oaks 

— 

362,100 

119,300 

22,700 

504,100 

16.7 

Red  maple 

— 

66,600 

19.700 

15 ,700 

102,000 

3.4 

Hickory 

— 

119  ,300 

54,600 

15 ,900 

189  ,800 

6.3 

Birch 

— 

48,400 

20,900 

10,200 

79,500 

2.6 

Other  hardwoods 

— 

136,700 

55,100 

60,100 

251,900 

8.3 

Total  hardwood: 

3  12^,300 

1,605,600 

776,800 

515,900 

3,022,600 

100.0 

Percent  of  total 

4.1 

53.1 

25.7 

17.1 

100.0 

Chestnut  saw  timber  — 

236,500 

271 ,700 

291,900 

800,100 

Distribution  by  area,  volume-per-acre ,  and  site;   The  distribution 
of  the  board-foot  volume  in  the  sawlog-size  stands  has  an  important  influ- 
ence upon  its  utilization.   In  the  hardwood  types  nearly  60  percent  of  the 
area  is  stocked  with  stands  having  a  volume  of  less  than  2,000  board  feet 
per  acre  (fig.  7).  About  three-fourths  of  the  volume  in  the  hardwood  types 
is  located  on  435.000  acres  stocked  with  more  than  2,000  board  feet  per 
acre.   In  general,  this  acreage  will  provide  the  most  profitable  logging 
chances. 

Volumes-per-acre  are  heavier  in  the  saw-timber  stands  of  the  pine- 
hardwood  types  where  only  38  percent  of  the  acreage  is  stocked  with  less 
than  2,000  board  feet  per  acre.  Eighty-six  percent  of  the  volume  occurs  on 
the  383 .000  acres  with  heavier  stocking- 
Combining  all  types  in  the  sawlog-size  condition,  78  percent  of  the 
board-foot  volume  is  in  stands  of  more  than  2,000  feet  per  acre  but  these 
stands  occupy  only  one-half  of  the  saw-timber  acreage.  The  remaining  land 
is  too  poorly  stocked  to  provide  much  saw  timber  for  utilization  and  rees- 
tablishing a  satisfactory  volume  of  growing  stock  on  this  land  is  a  funda- 
mental problem  of  forest  management. 

Site  quality  has  a  strong  influence  upon  the  volume  of  growing  stock 
per  acre.   In  figure  7  it  is  obvious  that  the  good  sites  (site  1)  have  the 
smallest  proportionate  area  with  less  than  2,000  board  feet  per  acre  and 
the  poorest  sites  have  the  largest.  Likewise  the  good  sites  have  a  high 
proportion  of  heavy  stands  while  no  stands  of  more  than  6,000  board  feet  per 
acre  were  found  on  the  poorest  sites. 
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NET  VOLUME  PER  ACRE 
(bd.ft  int.  1/4-inch  rule) 
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FIGURE    7-    DISTRIBUTION     OF    AREA  AND  BOARD -FOOT    VOLUME     IN     THE    SAWLOG-SIZE 
CONDITIONS     BY     SITE-CLASS    AND   VOLUME  OF  SAW  TIMBER     PER    ACRE  . 

It  is  apparent  that  the  site  3  land  not  only  has  very  poor  stocking 
but  the  nature' of  the  site  precludes  any  great  improvement  in  timber  j^ields, 
In  general,  the  land  classified  as  site  2  v.dll  grovi  co:nmercial  crops  of 
timber.   There  are  about  700,000  acres  of  land  in  this  site-class  rith  less 
than  2,000  board  feet  of  grouping  stock  per  acre.   On  part  of  this  land  the 
board-foot  volume  ?:ill  be  considerably  increased  in  the  next  20  years  by 
good-quality  trees  now  belor:  sa\?log  size.   On  other  areas  most^of  the  in- 
crease in  volume  will  accrue  from  trees  of  inferior  quality,   in  either 
case  the  improvement  of  the  growing  stock  will  depend  upon  fire  protection 
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and  development  of  ways  to  utilize,  vrithout  financial  loss,  the  poor  qual- 
ity species  and  individuals.   The  site  1  land  offers  the  best  opportunity 
for  gro\'7ing  timber  crops.   Timber  stands  on  this  site  respond  most  rapidly 
to  stand  improvement  measures. 

Volumes  per  acre;   The  heaviest  average  volume  per  acre  is  found  in 
the  white  pine-hardvroods  type   (table  10)  but  this  type  occupies  only  8  per- 
cent of  the  forest  area.   The  cove  hardwoods  likev/ise  have  a  heavy  volume 
per  acre,  especially  in  old-growth  stands,  but  they  too  occupy  only  9  per- 
cent of  the  forest  land.   The  upland  hardvjoods  tyipe  is  the  most  extensive 
and  therefore  most  important  from  the  forest  resource  standpoint.   Unfor- 
tunately, the  average  volame  per  acre  in  this  type  is  exceptionally  low, 
only  1,320  board  feet.  Even  the  old-grovrth  uncut  stands  average  only  5,6^0 
board  feet.   The  average  volumes  of  this  and  the  other  t}q:)es  clearly  indi- 
cate a  need  for  building  up  the  growing  stock  if  timber  is  to  be  grown  at 
a  profit  and  if  forest  industries  are  to  maintain  or  increase  their  present 
consumption  of  wood. 


Table  10.  -  Average  board-foot  volume  per  acre  by  the  International  i-inch 
rule  classified  according  to  forest  type  and  forest  condition,  1938. 


Forest  type 


Sawlog  size 


Old  gro?.i:h 


Uncut 


Partly 
cut 


Second  growth 


Uncut 


Partly 
cut 


Weighted 
average 


Under 
sawlog 
size 


Y/eighted 
average 
of  all 
conditions 


Board  feet"-'' 


Upland -hardwoods        5,6^0  3-750  1 .960  1,590  2,590  400  1,320 

Cove  hardwoods         11,270  /^,920  3.900  2,500  4,280  560  2,390 

Shortleaf  pine-hardwoods  5,880  3,670  3,140  2,250  3-000  240  1,840 

White  pine-hardwoods     9,100  8,080  3,890  2,910  4,820  320  3 ,600 

Virginia  pine-hardwoods  2,690  2,390  2,590  200  1,000 


6,860  4,250  2,710  2,020   3,100   380    1,670 


'''■"Includes  volumie  of  chestnut  saw  timber. 


Economic  availabilit;)^^.   It  is  impossible  to  give  an  accurate  esti- 
mate of  the  amount  of  board-foot  volume  that  can  be  manufactured  profitablj'- 
at  present  without  a  detailed  field  examination  of  each  logging  unit.   Such 
a  procedure  was  financially  impractical  on  a  unit-wide  basis.   Also,  be- 
cause of  the  immaturity  of  a  large  part  of  the  sawlog-size  stands  it  seemed 
advisable  to  obtain  an  approximation  of  the  board-foot  volurae  operable  both 
now  and  potentially.  Accordingly,  careful  field  observations  were  made  of 
tijnber  stands,  cutting  practices,  and  logging  operations  and  on  this  basis 
it  was  estimated  that  at  least  85  percent  of  the  board-foot  volume  is 


2/ This  section  based  on  a  report  prepared  by  James  ?/.  Girard,  Asst. 
Director,  Forest  Survey. 
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operable  either  no^  or  potentially.   In  general,  potentially  operable  stands 
rill  require  a  growing  period  of  at  least  20  more  years  before  they  ^ill 
support  an  economic  logging  operation. 

Several  factors  influenced  this  estimate.   A  large  proportion  of  the 
second -growth  sawlog-size  stands  are  not  now  operable  because  of  low  vol- 
umes per  acre  and  a  preponderance  of  small,  low- value  trees.   Many  of  these 
stands  will  become  operable,  however,  before  the  present  volume  of  avail- 
able timber  is  exhausted.   Practically  all  of  the  second-grovrbh  timber  is 
topographically  accessible  because  most  of  it  is  on  land  which  has  been 
logged  or  cultivated.   If  the  most  difficult  logging  chances  now  being  oper- 
ated are  accepted  as  the  limitation  of  future  developments  there  is  very 
little  economically  unavailable  timber. 

Quality  of  hardwood  saw  timber;  An  estimate  of  the  quality  of  the 
hardwood  saw  timber  was  obtained  by  grading  the  logs  in  several  thousand 
sample  trees  well  distributed  throughout  the  mountain  region  and  represent- 
ative of  all  forest  types,  conditions,  and  commercial  species.   The  log 
grades  used  compare  closely  with  grading  rules  now  being  used  by  several 
band  sa\«?mills  in  this  unit.  A  description  of  the  log  grades  is  included  in 
the  glossary. 


Table  11.  -  Proportionate  distribution  of  the  hardwood  volume  by  log  grade 

and  the  estimated  yield  of  No .  1  common  and  better  lumber,  1938""" 


Old  growth 


Log  grade 


1 


3 


Yield  of  No.  1 
common  and  better 
lumber 


Second  growth 


Log  grade 


1 


3 


Yield  of  No.    1 
common  and  better 
lumber 


- 

-  - 

-  -  -  - 

-  -  -  - 

-  Percent 

-  - 

-  -  -  - 

-  -  ■  - 

-  - 

Yellowpoplar 

5A 

20 

26 

65 

24 

26 

50 

45 

Bassrood 

50 

2U 

26 

60 

40 

20 

40 

55 

Sugar  maple 

AO 

2k 

36 

45 

30 

25 

45 

38 

Cherry-ash 

5A 

22 

24 

63 

40 

30 

30 

55 

Northern  red  oak 

5A 

19 

27 

62 

46 

21 

33 

55 

White  oaks 

2A 

23 

53 

35 

10 

24 

66 

30 

Chestnut  oak 

27 

25 

A8 

25 

10 

23 

67 

30 

Red  oaks 

15 

21 

64 

30 

10 

21 

69 

32 

Red  maple 

38 

27 

35 

47 

25 

26 

49 

40 

Birch 

31 

23 

46 

54 

20 

30 

50 

45 

Other  hardwoods 

20 

30 

50 

40 

15 

30 

55 

.  30 

""Based  on  data  obtained  by  James  W.    Girard,   Asst.    Director,   Forest 
Survey. 


The  results  obtained  provide  a  reliable   indication  of   the   quality  of 
the   saw  timber.      Table   11   shows   the  proportionate  distribution  of   the  vol- 
ume of  each   important  hardwood   species  by  log  grade  for  both  old-growth  and 
second-growth  timber.      For  instance,    54  percent  of  the  old-growth  yellow- 
poplar  volume   is   in  No .    1  logs,   20  percent   is   in  No .    2   logs,   and  26  percent 
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is  in  No .  3  logs.   At  least  one-half  of  the  old-grov^h  jellowpoplar ,  bass- 
Food,  black  cherry,  ash,  and  northern  red  oak  volume,  and  over  U5   percent 
of  the  second-growth  northern  red  oak  is  in  first  quality  logs.   The  y'hite 
oaks,  chestnut  oak,  and  the  red  oaks  have  a  high  proportion  of  their  volume 
in  No .  3  logs  in  both  old-growth  and  second-growth  timber.   About  35  percent 
of  the  old-grovii:h  volume  and  about  20  percent  of  the  second-growth  volume 
in  all  species  is  in  No .  1  logs. 

In  addition,  the  table  shows  for  each  species  the  yield,  in  percent 
of  total  volume,  of  No .  1  common  and  better  lumber.   These  yields  are  ob- 
tained from  the  average  mill  run  of  logs  by  band  mills  cutting  hardwood  in 
the  region.   The  highest  proportion,  65  percent,  of  the  better  grades  is 
obtained  from  old-growth  yellowpoplar  and  the  lowest,  25  percent,  from  old- 
growth  chestnut  oak.   On  the  average,  A-5  percent  of  the  lumber  cut  from 
old-growth  hardwood  is  No .  1  common  or  better,  compared  to  39  percent  of  the 
lumber  cut  from  second-growth  timber.   The  disparity  is  not  great  and  many 
operators  prefer  second-growth  timber  in  view  of  the  economies  in  logging 
and  milling. 

Cordrood  Volume 

Because  more  than  one-half  of  the  forest  land  is  stocked  with  under- 
sawlog-size  timber,  cordrood  volumes  provide  a  more  comprehensive  mediiim  for 
measuring  the  wood  resource.  With  chestnut,  the  total  net  volume  of  all 
trees  5.0  inches  d.b.h.  and  larger,  including  saw  timber,  is  51.3  million 
cords  (table  12).   Forty-two  percent  of  the  volume  is  in  the  stems  and  limbs 
of  sawlog-size  trees,  28  percent  is  in  sound  trees  under  sawlog  size,  and 
30  percent  is  sound  material  in  cull  trees. 

The  total  cordwood  volume  of  all  living  trees,  including  culls,  is 
about  40  million  cords.   Softwoods  comprise  only  one-fourth  of  this  volume. 
In  the  shortleaf  pine  species-group  the  volume  of  sawlog  material  greatly 
exceeds  that  in  the  smaller  trees.   On  the  other  hand,  more  than  60  percent 
of  the  Virginia  pine  volume  is  in  under-sawlog-size  and  cull  trees.   Sawlog 
material  makes  up  a  major  portion  of  the  other  softwood  volume,  which  is 
mostly  hemlock  and  white  pine- 

Three-fourths  of  the  cordwood  volume  in  living  trees  is  hardwood. 
Sound  trees  under  sawlog  size  contain  more  wood  than  hardwood  sawlogs  and 
the  volume  in  cull  trees  almost  equals  that  in  saw-timber  material,.   Cull 
trees  are  especially  abundant  in  this  unit,  making  up  28  percent  of  the 
cordwood  volume  of  the  hardwoods  compared  to  2k   percent  in  the  Coastal 
Plain  and  20  percent  in  the  Piedmont.   Forest  productivity  will  remain  at 
a  low  level  so  long  as  cull  trees  make  up  such  a  large  proportion  of  the 
growing  stock.   It  is  extremely  difficult  to  remove  cull  trees  from  a  for- 
est and  break  even  financially  since  markets  for  cull  material  are  hard  to 
develop.  A  larger  quantity  of  cull  hardwood  would  be  used  for  domestic 
heating  if  it  compared  in  performance  and  cost  with  coal-  Recently,  wood- 
burning  stoves  of  an  improved  design  have  been  placed  upon  the  market  and 
a  greater  use  of  these  stoves  in  this  unit  vrould  greatly  increase  the  oppor- 
tunity for  disposal  of  cull  hardwoods.   It  is  also  possible  that  some  of 
the  cull  volume  can  be  used  in  tanning  extract  plants.   About  one-fifth  of 
the  cull  volume  is  chestnut  oak.   The  bark  of  this  species  is  commonly  used 
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for  making  tanning  extract  but  so  far  none  of  the  extract  plants  in  this 
unit  use  the  wood.   In  northern  Alabama  chestnut  oak  wood  is  used  commer- 
cially in  combination  with  chestnut  for  this  purpose   If  this  practice 
were  followed  here  a  much  larger  quantity  of  raw  material  would  be  avail- 
able, and  a  new  market  for  some  cull  chestnut  oak  would  be  at  handn 


Table  12.  -  Net  cordwood  volume  of  all  sound  material  including  bark,  1938 


Species -group 


Sawlog-size  trees 


Sawlog 
material 


Upper 
stems 


Sour,d  trees 

under  saw- 

log  size 


Cull 
trees 


Total  all 
c  la  s  s  e  s 


[Propor- 
tion of 
total 


Cords 


Softroods: 

Shortleaf  pine  2,^U,300  628,000  1,577,500  319,000  4,938,800 

Virginia  pine  ^66,900  1A3,100  666,500  331,700  1,608,200 

Other  conifers  1,989,700  393,900  570,900  239,300  3,193,800 

Total  softv^oods  4,870,900  1,165,000  2,8U,900  890,000  9,740,800       24-4 


p 

ercent 

12 

.4 

h 

.0 

8 

,0 

Hard'""oods : 
Yellowpoplar-basswood  1 ,  421 ,  600 

Ash-cherry-walnut"'-'  284,400 

Northern  red  oak  1,236,000 

White  oaks  845,900 

Chestnut  oak  1,376,600 

Red  oaks  1,552,400 
Black  locust""" 

Other  hardwoods  1,966,400 


471,300  1,000,200   358,200  3,251,300  8.2 

125,900  228,900   178.300  Si  7, 500  2,1 

606,000  548,600   728,600  3,119,200  7-8 

397,000  1, '198, 100   789,700  3,230,700  8. i 

528.500  885,200  1.826,000  4,6l6,300  11.5 

681,500  2.075.700  1,193,900  5.503,500  L3.8 

1,002,000   148,100  1,150,100  2.9 

720.900  2.545,600  3,215,700  8,448,600'  21  2 


Total  hardwoods       8.683,300  3,531,100     9,484,300  8,438,500  30,i37.,200       75.6 


Total  all  species    13,554-200  4,696,100  12,299,200  9.328.500  39.878.000 

Percent  of  total  34  0 11-8 30-8 23_  4  100  0 

Chestnut 


2-502.700   989.400  2  .086  ,^00  5  ,891  .900  11  ,a70  ,400 


_00  0 


Includes  sugar  maple. 

>"A11  saw-timber  volume  included  with  under-sawlog-size  trees- 
Sarlog-size  trees  suitable  for  extract  wood  including  upper  stems, 


Volume  by  diameter-class:   The  cordwood  volumes  of  table  13  do  not 
include  the  sound  volume  in  living  cull  trees  or  the  volume  in  upper  stems 
and  limbs  of  sav/log-size  hardwoods,  hence  the  living  tree  volume  is  12.9 
million  cords  less  than  is  shown  in  table  12.   Chestnut  trees  culled  for 
saw  timber  but  suitable  for  extract  wood  constitute  the  chestnut  cordwood 
volume  in  sawlog-size  trees.   The  sound-tree  volume  of  both  the  softwoods 
and  the  hardwoods  is  fairly  evenly  distributed  between  the  diameter  classes. 
By  species-group  there  is  some  variation.   Northern  red  oak  and  chestnut 
oak  have  a  relatively  small  volume  in  6-  and  8-inch  trees  compared  to  the 
volume  in  trees  20  inches  and  larger.   The  reverse  is  true  in  the  white  oak 
and  red  oak  group.  More  than  one-half  of  the  other  hardwoods  volume  is  in 
trees  below  saw-timber  size.   Four-fifths  of  the  chestnut  wood  is  in  trees 
I4.O  inches  d.b.h.  and  larger  but  only  2„5  million  cords  are  suitable  for 
lumber.   The  bulk  of  this  volume  is  in  cull  trees  usable  for  extract  wood. 
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Table  13.    -  Net  cordwood  volume  of   sound  trees   classified  according  to 
species-group  and  diameter-class,   1938"" 


Tree 

diameter-c 

;lass    (inches) 

Total 

Propor- 

Species-group 

6-8 

10  -  12 

14  -  18 

20 

tion  of 

and  over 

total 

Percent 

Softwoods: 

Shortleaf  pine 

1,577,500 

1,807,200 

1,075,900 

159,200 

4,619,800 

17.1 

Virginia  pine 

666,500 

451.900 

151,800 

6,300 

1,276,500 

4.7 

Other  conifers 

570,900 

584,800 

781,600 

1,017,200 

2,954,500 

11.0 

Total  softwoods 

2,81^.900 

2,843,900 

2,009,300 

1,182,700 

8,850,800 

32.8 

Hardwoods: 

YelloT."poplar-basswood     6^-0,100 

674.400 

656,700 

450,600 

2,421,800 

9.0 

Ash"Cherry-walnut 

136,600 

131,100 

135  .700 

109,900 

513,300 

1.9 

Northern  red  oak 

236,300 

312,300 

556.800 

679,200 

1,784,600 

6.6 

White  oaks 

600.700 

597 .400 

463.000 

382,900 

2,044,000 

7.6 

Chestnut  oak 

362,300 

522,900 

736,600 

640 .000 

2,261,800 

8.4 

Red  oaks 

90^,800 

1,170,900 

1,149.900 

402,500 

3,628,100 

13.4 

Black  locust 

363,000 

380,700 

213  .200 

45,100 

1,002,000 

3.7 

Other  hardwoods 

1,2A9.200 

1.295.500 

1.265.400 

701.900 

4,512.000 

16.6 

Total  hardwoods 

A,  493, 000 

5  ,085  .200 

5.177,300 

3,412,100  18,167,600 

67.2 

Total   live 

species 

7,307.900 

7,929.100 

7,186,600 

4,594,800  27,018,400 

100.0 

Percent  of  total 

27.0 

29.4 

26.6 

17.0 

100.0 

Chestnut   saw  timber 

— 

— 

816.200 

1,686.500 

2,502,700 

— 

Chestnut  cordwood 

734,000 

1,352.400 

2.166. 600 ~ 

3,725,306'' 

"   7,978,300 

— 

""'Cull  trees,   upper  stems 

and  limbs 

of   sawlog- 

-size  hardwoods  not   included. 

"""""Cull  trees   suitable  for 

extract  wood,    indue 

ling  upper 

stems. 

Volume  per  acre;      The  average  volume  per  acre  of  all  forest  types  and 
conditions   is   10.8  cords    (table   14).      This  includes  the  volume   of  dead  chest- 
nut but  does  not  include  cull  trees  or  upper  stems  and  limbs  of   sawlog-size 
hardwoods.      Sawlog-size   stands  average   I6.0  cords  per  acre,   varying  from 
27.2  in  the  old-growth  uncut  condition  to   12.6  in  the   second-growth  partly- 
cut   stands.      The  heaviest  average   volume  per  acre  occurs  in  the  cove  hard- 
woods type  and  is  composed  almost  entirely  of   hard.woods  and  chestnut.      The 
average  volume   of  the  #iite  pine-hardwoods  type  is  nearly  as  great,   however, 
and  is   composed  of  a   wider  variety  of   species.      Under-sawlog-size   stands, 
which  occupy  53  percent  of   the  forest  land,    contain  on  the  average  only  3.5 
cords  of   growing  trees  per  acre. 

The   stand  of   chestnut  averages  3.5  or  more   cords  per  acre  in  the  up- 
land and  cove  hardwood  types  but   is  much  less  plentiful  in  the   softwood 
tjTpes.      It  is  noticeably  more  abundant   in  the  old-growth  condition  and  the 
average  volume   on  the  310.000  acres  of  old  growth  in  the  hardwood' types   is 
8.3   cords. 


-30- 


Table  1/+.    -  Average  cordwood  volume  per  acre   classified  according  to 
forest  tjpe ,    species-group,   and  forest   condition,   1938"*'" 


Forest  type  and 
species-group 


Sawlog  size 


Old  growth 


Uncut 


Partly 
cut 


Second,  growth 


Uncut 


Partly 
cut 


Weighted 
average 


Under 

sawlog 

size"''~''" 


Weighted 
average 
of  all 

conditions 


Upland  hardwoods; 
Softwoods 
Hardwoods 
Chestnut 

Total 

Cove  hardwoods: 
Softwoods 
Hardwoods 
Chestnut 

Total 


—   ... 

0.5 

o.u 

oux  a 

_  ~  ""  ~ 

0.4 

0-2 

-  —   —   —   — 

0.5 

0,4 

0.3 

U.2 

11, A 

8.1 

7.7 

9.3 

3.0 

5.6 

11-3 

6.9 

4-7 

3,9 

5.6 

3-7 

4.5 

26.0       18.8     13.2        12-0       15.3 


6.9 


37.7       20.1     19.7       15.1       19.9 


6.' 


Shortleaf  pine-hardwoods: 

Softwoods  14. -4 

Hardwoods  2.9 

Chestnut  1,1 


Total 


18. 4       14-1     15-2       12.0       14-4 


4.4 


10.4 


0,9 

1.2 

0.4 

0.3 

O06 

0.2 

0,4 

25.1 

13.0 

15.5 

10,5 

14.3 

4.>4 

9.2 

11.7 

5.9 

3.8 

4.3 

5.0 

2.3 

3.6 

13.2 


8.6 

11.9 

7.7 

10.8 

2.9 

7. A 

4.4 

2.3 

3.9 

3.1 

1.1 

2.3 

1.1 

0.5 

0.4 

■0-5 

0.4 

0.5 

10.2 


White  pine-ha] 
Softwoods 
Hardwoods 
Chestnut 

"dwoods: 
-hardwoods: 

all  types 

19.4 
6.8 
2.3 

16.0 
5-5 
2.7 

10-3 
5.7 
1-9 

8.7 
5-1 
0.9 

11.8 
5-7 
17 

2,0 
2.3 
1.0 

9.1 
4.8 
1.5 

Total 

28.5 

24^2 

17-9 

14  7 

19-2 

5..3 

15-4 

Virginia  pine- 
Softwoods 
Hardwoods 
Chestnut 

— 

— 

9.6 
4-5 
0.3 

8,7 
3-5 
0.4 

9  4 

U   1 
0.3 

3  U 
0.9 

5-4 
2  0 
0.1 

Total 

— 

— 

14-4 

12.6 

13-8 

4  3 

7-5 

All  types: 
Softwoods 
Hardwoods 
Chestnut 

5»1 

13-1 

9«0 

2.5 
10-6 

5^9 

5.3 
6.7 
2,9 

3.-3 
6.6 

2.7 

4-4 
7.8 
3-8 

0-8 
2.7 
2.7 

2.5 
5.1 
3^2 

Average 

27.2 

19.0 

U.9 

12.6 

16.0 

6.2 

10.8 

"'Cull  trees,   upper  stems  and  limbs  of   sawlog-size  hardwoods  not   included, 
'Includes  reproduction  and  clear-cut   conditions. 
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Cubic-foot  Volume 

The  net  volume  of  sound  wood  in  trees  5'0  inches  d.b.h.  and  larger,, 
exclusive  of  chestnut,  has  been  summarized  in  cubic  feet  in  table  15.   The 
cubic  foot  is  a  more  accurate  measure  of  wood  volumes  than  the  board  foot 
or  cord  and,  since  bark  is  not  included,  the  data  provide  a  very  reliable 
estimate  of  the  volume  distribution  between  tree  classes  and  species  groups, 


Table  15-  -  Net  cubic-foot  volume  of  all  sound  wood,  without  bark,  1938 


Sawlog-size   trees 

Sound  trees 

Cull 

Total 

Propor- 

Species-group 

Sawlog 

Upper 

under  saw- 

all 

tion  of 

material 

stems 

log  size 

classes 

total 

_  _  _ 

-  -  Thousand  cubic 

feet  -  - 

.  _  »  _ 

Percent 

Softwoods: 

Shortleaf  pine 

175  ,070 

-45,170 

106,660 

22,570 

349,470 

13.4 

Virginia  pine 

33,920 

10,350 

46,780 

23,660 

114,710 

4.4 

Other  conifers 

U9,170 

29,270 

42,640 

17,910 

238,990 

9.2 

Total  softwoods 

358,160 

84,790 

196,080 

64,140 

703,170 

27.0 

Hardwoods: 

j 

Yellowpoplar-basswood 

93  ,300 

27,220 

60,620 

22,900 

204,040 

7.8 

Ash-cherry-walnut-"- 

18,770 

7,250 

13.910 

11,420 

51,350 

2.0              1 

Northern  red  oak 

82.480 

35,400 

33,750 

47,730 

199,360 

7.7              ' 

White  oaks 

56,170 

23,120 

73,380 

50,420 

203 ,090 

7.8 

Chestnut  oak 

91,^90 

30,800 

54,480 

118,480 

295,250 

11.3             1 

Red  oaks 

102,110 

39,250 

127,590 

76,000 

344,950 

13.2 

Black  locust""-'-- 

— 

— 

62,560 

9,240 

71,800 

2.8 

Other  hardwoods 

129,960 

41,780 

156,000 

204,930 

532,670 

20.4 

Total  hardwoods 

57^.280 

204.820 

582,290 

541,120 

1,902,510 

73.0 

Total   live  species 

932,  uo 

289.610 

778.370 

605.260 

2,605,680 

100.0             ' 

Percent  of   total 

35.8 

11. i 

29.9 

23.2 

100.0 

-•'-Includes  sugar  maple. 
-'^-"All  saw-timber  volume  included  with  under-sawlog-size  trees. 


Supply  of  Tanning  Material 

Chestnut  wood,  chestnut  oak  bark,  and  hemlock  bark  are  the  important 
tanning  extract  materials  cut  from  the  mountain  forests.  Any  estimate  of 
the  total  supply  of  these  materials  must  be  tempered  by  the  realization 
that  part  of  the  chestnut  will  be  used  for  saw  timber  and  part  will  decay 
before  it  is  utilized.   Some  of  the  chestnut  oak  and  hemlock  bark  will  also 
be  wasted  when  unpeeled  logs  are  sawed  for  lumber.   Also  much  of  this 
material  is  in  National  Forests  where  it  will  be  cut  on  a  management  basis 
over  a  period  of  years.  As  shown  in  previous  tables,  about  2.5  million 
cords  of  dead  chestnut  are  still  suitable  for  saw  timber  and  almost  8  million 
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DISTRIBUTION    OF   CHESTNUT 
MOUNTAIN    REGION   OF   NORTH    CAROLINA 


cords  are  suitable  only  for  ex- 
tract wood.   The  location  of  the 
principal  supply  of  chestnut  is 
shovrn  in  figure  S.   Estiinates  of 
the  quantity  of  bark  obtained  by 
applying  a  conversion  factor  to  the 
board-foot  volume  of  standing  tim- 
ber are  necessarily  inexact.   For 
chestnut  oak  the  factor  used  was 
2,2^-0  pounds  of  bark  per  thousand 
board  feet  by  the  Scribner  rule 
""""^ «  '  and  for  hemlock  it  was  1,800  pounds 

per  thousand  feet.   On  these  bases 
there  are  about  I^J+0 ,000   tons  of  chestnut  oak  bark  and  320,000  tons  of  hem- 
lock bark.   It  is  estimated  that  there  are  an  additional  400,000  tons  of 
chestnut  oak  bark  on  cull  trees,  many  of  which  are  on  the  higher,  more  in- 
accessible ridA'es. 


EaCH  DOT  REPRESENTS    V*CRE 
CONTAlNiNG    AT   LEAST    THREE   SOUND 
TREES    10     INCHES    O.B  H    OR  LARGER 


INCREMEMT  OF  THE  FQREST 

Current  increment  is   the  net  volume   of  vrood  produced  by  the  forest 
growing  stock  in  a   single  year,    1938   in  this  report.      The  board-foot  grow- 
ing stock  consists  of  all  sound   softv/ood  trees   9-0  inches  d.b.h.    and  larger, 
all  sound  yellovnooplar ,   bassvrood,   black  cherry,   ash,   and  walnut  trees  11.0 
inches  d.b.h.    and  larger,   and  all  other  sound  hardvrood  trees   13.0  inches 
d.b.h.    and  larger,    exclusive  of   specialty  woods    such  as  dogvjood  and  black 
locust.      The  growing  stock  expressed  in  cords  and  cubic  feet  includes  all 
sound  trees  at  least   5-0  inches  d.b.h.      The  4-inch  trees  becoming  p-O  inches 
or  more  during  the  year  are  included  in  cordwood  and  cubic-foot   tabulations 
of  increment  and  the  under-sawlog-size   softwoods  and  hardwoods  that  become 
saw-tijnber  size  are  included  in  board-foot  increment.      The  volume   in  cull 
trees,    chestnut,   and  in  the  upper  stems  and   liiabs  of   sawlog-size  hardwoods 
is  not   considered  growing-stock  material. 

The  Interrelation  of  the  Elements  of  Increment 


Increment  is  the  resultant  of  two  opposing  factors  —  the  volume 
gained  b;.^  growth  and  the  volujne  lost  through  mortality.   Total  annual  groT.i:h 
is  composed  of  (l)  the  volume  recruited  from  small  trees  which  grow  into 
merchantable  sizes,  and  (2)  the  volume  added  by  growth  to  individual  trees 
already  of  merchantable  size,  including  growth  on  utilized  trees  up  to  the 
time  of  their  removal  from  tlie  stand.  Mortality  consists  of  tb.e  volujue 
lost  through  the  natural  death  of  sound  trees. 

The  mortality  in  old-growth  softwoods  in  this  unit  is  outstanding 
(fig.  9)  amounting  to  147  percent  of  the  total  board-foot  growth.   In  addi- 
tion to  being  an  exceptionally  high  mortality  loss,  this  is  unusual  because 
it  is  one  of  the  few  instances  discovered  in  this  survey  where  mortality 
exceeds  the  growth  in  old-growth  stands.   In  this  case  it  can  be  attrib- 
uted to  the  heav;>^  mortality  of  large  hemlock  trees  left  in  partly-cut 
old-grovrth  stands.   Changes  in  soil  moisture  and  light  intensities  follow- 
ing cutting  are  believed  to  be  the  chief  factors  causing  death  of  this 


shade-tolerant  species.      O^fer  90  percent  of  the  raortalitj  loss   in  these 
partly-cut   stands  v,'as  hemlock,   and  the  total  loss  was  doable  that  in  the 
uncut  old-growth,   even  though  this   latter  condition  contained  a  greater 
board-foot  v-olume.      Mortality  in  the  other  softTrrood  and  hard^TOod   stands   is 
not  abnormally  high  and  is   chiefly  due  to   fire,   rindthrov;,    competition, 
insects,  and  disease.      Fire  is  probablj^  the  most   serious  causal  agen'c  of 
mortality  because   it  has  been  extensile  and  severe  and  most  hardwood   spe- 
cies are   susceptible   to   damage  by  fire.      Not  only  are  many  trees  killed 
outright,  but  the  basal  wounds   caused  by  fire  open  the  way  to   rot-producing 
fungi  which  by  reducing  the  trees'    vitality,    increase  the  mortality  rate. 
Old  age  and  overcrovrding  cause   some  natural  mortality  but,  these  factors  are 
rather  unim.portant  in  the  young  and  generally  under-stocked   stands  occuoy- 
ing  over  one-half  of  the  fo.'^est   land. 

The   importance  of   recruited  volume  as  a  factor  of   total  grov^n  is 
obAz-ious   in  figure   9.      In  the  under-sawlog-size   softwood   stands  nearly  35 
percent  of   the  total  board-foot   growth  results   from  trees  attaining  suffi- 
cient  size  during  th.e  year  to   be   classed  as   sav:  timber.      Tr.e  proportion  of 
recruited  volume  decreases  in  the  older  stands  because  of   the  predominance 
of   sarlog-size  trees.      It  makes  up  one-fourth  of   the   total  board-foot 
growth  in  the  old-growth  hard^-oods,   and  more  than  compensates   for  the   vol- 
ume  lost  through  mortality.      This  balancing  effect  of    recruited  volume 
upon  mortality  is   too  often  overlooked  in  general  discussions  of   increment 
in  old -growth  stands. 
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Increment  of  the  Total  Stand 

The  total  growth  of  the  forest  stand  in  1938  was  281  million  board 
feet  and  the  total  mortality  loss  was  almost  29  million  board  feet,  leaving 
a  net  increment  of  over  252  million  feet  (table  16).  About  60  percent  of 
the  increment  was  hardwood  and  40  percent  softwood.   The  old-growth  hardwood 
stands  increased  through  growth  by  25  million  feet  but  heavy  mortality  of 
old-growth  hemlock  caused  a  growing-stock  reduction  of  nearly  4  million  board 
feet  in  the  old-growth  softwoods.   Eight  percent  of  the  net  board-foot  in- 
crement accrued  in  old-growth  stands,  63  percent  in  second-growth  sawlog-size 
stands,  and  29  percent  in  stands  under  sawlog  size.   The  increment  of  all 
sound  trees  5.0  inches  d.b.h.  and  larger  amounted  to  93  million  cubic  feet. 


Table  I6,  -  Net  increment  in  board  feet  and  cubic  feet  in 
the  various  forest  conditions ,  1938 


Forest  condition 


Saw-timber  material 


Softwoods  Hardwoods   Total 


All  sound  trees 


Softwoods  Hardwoods-   Total 


Sawlog  size: 
Old  grovrth 
Second  growth 

Under  sawlog  size 
Second  growth 
Reproduction 


Thousand  board  feet  -     Thousand  cubic  feet  (i.b.) 


-3 ,800 
75,800 

33,100 
Negl. 


25,200   21,A00 
82,800  158,600 


39,300 
200 


72,A00 
200 


-540 
18,080 

13,600 
10 


6.900 
23 ,800 

30,680 
90 


Total  all  conditions  105,100  147,500  252,600 


6,360 
41,880 

44,280 
100 


31,150   61,470   92,620 


The  volume  of  growth,  mortality,  and  increment  in  each  forest  condi- 
tion is  expressed  in  cords  in  table  I7.   In  the  softwoods  the  total  growth 
was  reduced  12  percent  by  mortality  and  in  the  hardwoods  only  5  percent. 
The  total  volume  lost  because  of  mortality  amounted  to  115,500  cords.   Almost 
one-fourth  of  this  loss  could  have  been  saved  if  the  hemlock  had  been  uti- 
lized when  the  old-growth  stands  were  cut  over.   About  one-half  of  the  total 
increment  was  produced  in  the  under-sawlog-size  stands  which  occupy  53  per- 
cent of  the  forest  land. 


Table  I7.  -  Growth,  mortality,  and  increment  in  cords  in 
the  various  forest  conditions,  1938 


Forest  condition 

Softwoods 

Hardwoods 

Gro  wth 

Mortality 

Increment 

Growth 

Mortality 

Increment 

22,600 
274,600 

203,400 
300 

29,600 
21,200 

7,800 
100 

Coi 

-7,000 
253,400 

195,600 
200 

Sawlog  size: 
Old  growth 
Second  growth 

Under  sawlog  size: 
Second  growth 
Reproduction 

121,200 
405,600 

525,900 
1,400 

13,200 
24,100 

19,400 
100 

108,000 
381,500 

506,500 
1,300 

Total  all  conditions 

500,900 

58,700 

A42,200  ] 

L, 054, 100 

56,800 

997,300 
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Increment  per  Acre 

The  average  annual  increment  per  acre  varies  noticeably  by  forest 
type  and  condition.   In  table  18  the  calculated  full  year's  growth  of  the 
trees  utilized  is  included,  therefore  the  values  are  representative  of  in- 
crement on  stands  undisturbed  throughout  the  year. 

The  most  outstanding  fact  brought  out  by  this  table  is  the  low  aver- 
age board-foot  increment  per  acre,  72  board  feet  compared  to  I63  in  the 
North  Carolina  Northern  Coastal  Plain  and  1^9  board  feet  in  the  Piedmont. 
The  cove  hardwoods  and  the  pine-hardwoods  types  are  reasonably  productive 
but  the  increment  of  the  upland  hardwoods  type,  which  occupies  60  percent 
of  the  forest  land,  was  only  91  board  feet  in  its  most  productive  forest 
condition.  This  low  increment  is  partly  a  result  of  poor  sites  and  slow 
growth  rates  but  a  more  important  contributing  factor  is  the  small  volume 
of  growing  stock  per  acre  in  the  upland  hardwood  type,   averaging  only  2,150 
board  feet  in  the  saw-timber  conditions,  exclusive  of  dead  chestnut. 

In  their  present  under-stocked  condition  the  upland  hardiTOod  forests 
offer  the  private  timberland  owner  little  incentive  to  practice  forestry. 
Even  with  an  average  stumpage  price  of  $5.00  per  thousand  for  all  species 
the  present  increment  in  the  most  rapidly  growing  stands  is  worth  less  than 
50  cents  per  acre  per  year.   In  many  cases,  however,  the  income  can  be 
gradually  increased  if  the  land-owners  are  able  and  willing  to  forego  imme- 
diate income.   Increment  can  be  increased  both  in  quality  and  quantity  if 
the  low-grade  material  now  making  up  such  a  high  proportion  of  the  growing 
stock  is  removed  and  if  the  annual  cut  of  good  trees  is  restricted  to  less 
than  the  annual  increment  until  a  heavier  stand  per  acre  is  developed. 
Farm  operators  are  in  an  advantageous  position  to  improve  their  farm  wood- 
lands because  they  can  use  such  large  quantities  of  cull  material  for  fuel- 
wood  and  fencing. 

Table  18.  -  Average  increment  per  acre  classified  according  to 
forest  condition  and  forest  type,  1939 


Forest  condition 


Saw-timber  material 


Upland 
hdwds . 


Cove 
hdwds. 


Short- 
leaf 
pine- 

hdwds . 


White 

pine 

hdwds. 


Virginia 
pine- 
hdwds . 


Average 
of  all 
types 


All  sound  trees 
in  all  types 


Includ- 
ing 
bark 


Exclud- 
ing 
bark 


DUct 

I  u  ±  ec  u 

(jUI  ua 

L-U  .1  U. 

Sawlog  size: 

Old  growth: 

Uncut 

73 

U7 

16 

uu 

— 

71 

.26 

17.4 

Partly  cut 

65 

78 

-28 

-79 

— 

47 

.25 

16.2 

Second  growth: 

Uncut 

91 

206 

163 

198 

uo 

136 

.52 

35.1 

Partly  cut 

75 

125 

128 

162 

136 

104 

•  U 

29.2 

Under  sawlog  size: 

Second  growth 

3U 

5U 

61 

69 

58 

U2 

.U2 

26.7 

Reproduction 

1 

3 

— 

— 

— 

1 

.01 

.4 

Weighted  average 

52 

101 

105 

117 

79 

72 

.a 

26.9 
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■  PRII'lARI  F0R3ST  INDUSTRIES 

Although  badly  depleted,  the  forests  of  the  mountain  region  provide 
raw  material  for  over  600  wood-processing  plants.   Sawmills  are  most  numer- 
ous but  35  plants  manufacture  dimension  stock,  shuttle  blocks,  veneer,  pulp 
and  paper,  excelsior,  cooperage,  or  tanning  extract,   A  large  quantity  of 
fuelwood  is  cut  each  year,  and  some  crosst-ies  and  poles- 

The  Lumber  Industry 

The  following  description  of  the  lumber  industry  is  based  upon  data 
obtained  by  a  mill-to-mill  canvass  in  1937'   In  1938  there  was  an  11  per- 
cent decrease  in  the  number  of  mills  and  a  22  percent  decrease  in  lumber 
production  but  the  general  character  of  the  industry  did  not  change.   In 
1937  about  6/^2  sawmills  were  operating  in  the  unit  (table  19)'   Over  600  of 
these  were  small  mills  with  a  cutting  capacity  of  less  than  10,000  board 
feet  per  day  and  the  rest  had  capacities  of  less  than  40,000  board  feet. 
The  mills  were  distributed  throughout  the  unit  but  were  most  abundant  in 
the  counties  lying  northeast  of  the  French  Broad  River  (fig.  10).   Their 
total  cut  amounted  to  247  million  board  feet:  57  percent  hardwoods,  23  per- 
cent softwoods,  and  20  percent  sound  dead  chestnut. 


Table  19.  -  Descriptive  summary  of  lumber  production  in  sawmills 
of  various  size-classes,  1937 


Item 


Capacity  in  thousand  board 
feet  per  10-hour  day 


1-9 


10-19  I  20 


39 


All 
mills 


Number  of  sawmills,  1937 

Avg.  production  per  mill  (M  bd.ft.) 

Total  production  (M  bd.ft.)  1 

Percent  production  sold   rough 

Avg,    number  of  employees   in  sawmill 

Man-hours  to  produce  1,000  board  feet: 

In  woods 

In  sawmill 
Percent  of  mills  using;'"' 

Circular  saws 

Band  saws 

Edgers 

Planers       '    — --- 

Dry  kilns 


601 

30 

11 

642 

26a 

1 

,283 

k 

,536 

385 

58,600 

38 

,500 

A9 

,900 

247,000 

80 

75 

55 

75 

U 

13 

36 

5 

10 

20 

20 

13 

11 

13 

13 

12 

100 

85 

20 

95 

Negl,. 

15 

80 

5 

40 

100 

100 

45 

S 

25 

25 

5 

0 

5 

25 

Negl 

""'To  the  nearest  five  oercent. 


Mills  of  1-9  M  capacity;   The  60I  small  sawmills  operating  In  the 
unit  in  1937  (table  I9)  produced  64  percent  of  all  lumber.   By  species- 
groups  they  cut  30  percent  softwoods,  20  percent  chestnut,  and  50  percent 
hardwoods.   They  cut  a  much  higher  proportion  of  pine  than  the  larger  mills, 
producing  four-fifths  of  all  the  pine  lumber  manufactured  in  the  mountain 
region.   About  75  percent  of  the  softwood  and  40  percent  of  the  hardwood 
lumber  was  sawed  from  second-growth  timber. 
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In  equipment  and  operating  organization  these  sir^ll  mills  are  typical 
of  portable  mills  throughout  the  South.   Practically  all  of  them  use  circu- 
lar saws,  less  than  one-half  have  edgers,  and  only  a  few  have  planers. 
About  one-half  are  powered  by  gasoline  or  diesel  motors,  45  percent  by  steam 
engines,  3  percent  by  water,  and  a  few  by  electricity.   On  the  average,  U 
men  are  employed  at  each  mill  with  k   more  in  the  woods  cutting  and  hauling 
timber.   Logging  is  done  with  teams  and  most  of  the  logs  are  skidded  direct- 
ly to  the  mill.   It  is  customary  for  these  small  mills  to  buy  stumpage  and 
move  the  mill  to  the  timber,  and  85  percent  of  the  cut  was  obtained  in  this 
way.   Only  3  percent  of  the  logs  were  purchased  delivered  at  the  mill,  while 

12  percent  v/ere  brought  to  the  mill  and  sawed  on  a  fee  basis.   About  one- 
fourth  of  the  mills  do  custom  sawing  and  these  mills  are  usually  at  a  per- 
manent location. 

Mills  of  10-19  M  capacity;   Thirty  savmills  of  this  size  were  operat- 
ing in  1937'   The.y  cut  about  l6  percent  of  the  total  lumber  produced.   In- 
cluding chestnut,  86  percent  of  their  cut  was  hardvrood.   Over  four-fifths 
of  the  saw  timber  was  cut  from  old-growth  stands. 

Two -thirds  of  these  mills  are  semi-permanent  but  the  rest  move  almost 
as  frequently  as  the  smaller  portable  mills.   Only  four  of  the  mills  used 
band  saws.   Steam  engines  are  the  favored  source  of  power,  although  three 
mills  used  electricity,  one  used  water,  and  one  a  motor  unit.   The  most  un- 
usual mill  encountered  was  a  water-powered  band  mill  in  Vfatauga  County  which 
was  complete  with  edger,  triiraner,  and  log  turner.   The  average  mill  employed 

13  men  and  the  number  of  woods  workers  per  operation  varied  from  5  to  4O. 
Logging  was  done  with  teams  and  the  logs  were  skidded  directly  to  most  of 
the  portable  mills.   Trucks  were  used  for  transporting  logs  from  the  woods 
to  the  semi-permanent  mills.   Three-fourths  of  the  saw  timber  was  purchased 
as  stumpage  and  the  remainder  was  bought  as  logs  delivered  at  the  mill  yard. 

Mills  of  20-39  M  capacity;   Only  11  sawmills  in  the  unit  have  a  cut- 
ting capacity  of  20,000  or  more  board  feet  per  day.   The  Carr  Lumber  Company 
at  Pisgah  Forest  and  the  Bemis  Lumber  Company  at  Robbinsville  are  the  largest 
operators  but  the  Gloucester  Lumber  Company  at  Rosman  and  the  Blackwood 
Lumber  Company  at  East  Laporte  closely  approach  them  in  quantity  of  lumber 
sawed.   The  11  mills  cut  almost  50  million  feet  of  lumber  in  1937?  about  20 
percent  of  the  total  production.   Over  90  percent  of  their  cut  was  mixed 
hardwoods  and  chestnut  and  practically  all  of  the  sawlogs  used  were  cut  from 
old-growth  timber. 

All  but  two  were  band  mills.   Steam  was  the  primary  power  in  all 
mills.   Employees  per  mill  averaged  30-  although  there  was  a  wide  range  a- 
mong  mills.   Loggers  varied  in  number  from  10  to  85  per  operation.   Skidding 
was  done  with  teams  and  most  of  the  logs  were  brought  to  the  mill  by  truck. 
The  Bemis  Lumber  Company  is  the  only  one  still  operating  a  logging  railroad. 
About  45  percent  of  the  logs  were  purchased  as  stumpage,  35  percent  were 
purchased  delivered  at  the*  mill  yard,  and  20  percent  were  cut  from  lands  of 
the  operating  lumber  companies. 

Production  in  1937  and  1938;   The  number  of  operating  sawmills  de- 
creased from  642  in  1937  to  570  in  1938  and  the  production  of  lumber  de- 
creased from  2L,^   million  board  feet  to  193  million  feet,  a  reduction  of  22 
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percent  (table  20).  Mills  of  all  capacities  v/ere  affected  but  those  m.th 
a  cutting  capacity  of  10,000  to  19,000  board  feet  per  day  reduced  their  cut 
most.   In  1938  the  production  of  hardwood  lumber,  including  chestnut,  de- 
clined about  one-fourth,  whereas  the  production  of  softvrood  lumber,  chiefly 
yellow  pine,  was  maintained  at  almost  the  1937  level. 


Table  20.  -  Lumber  production  in  1937  and  1938,  classified 
according  to  size  of  mill 


Rated 

capacity 

(10-hr.  day) 


Lumber  production  -  1937 


Soft- 
wood 


Chest- 
nut 


Hard- 
wo  0  d 


Total 


Lumber  production  -  1938"" 


Soft- 
wood 


Chest- 
nut 


Hard- 
wood 


Total 


H  board  feet 


M  board  feet 


M  board  feet  


A6,800  31.800  80,000  158, 600  46,200  25,300  61,^00  132,900 
5,200  8,700  24,600  38,500  3,300  6,700  15,000  25,000 
4,400  10,100  35,400  49,900   4,600   5,800  25,100  35,500 


1-9 
10  -  19 
20-39 

Total     56,400  50,600  140,000  247,000  54,100  37,800  101,500  193,400 
"''■"Compiled  from  data  obtained  cooperatively  with  the  Bureau  of  the  Census 
for  mills  which  cut  more  than  50  M  bd.ft.  per  year.   The  cut  of  106  small 
mills  which  sawed  less  than  50  M  feet  is  included  (1,200  M  bd.ft.  of  softwood, 
500  M  bd.ft.  of  chestnut,  and  1,200  M  bd.ft.  of  hardwood  lumber). 

Lumber  prices;   The  selling  price  of  hardwood  lumber  is  influenced  by 
several  factors  which  are  in  turn  modified  by  general  market  conditions. 
There  is  a  wide  range  in  the  value  of  the  various  species,  quality  of  saw 
timber  affects  lumber  grades,  manufacturing  processes  affect  the  value  of  the 
finished  lumber,  and  different  operators  possess  varying  degrees  of  bargain- 
ing power.  .As  a  rule  the  larger,  well-equipped  savnnills  obtain  better  prices 
for  their  lumber  than  do  the  smaller  mills.   This  is  evident  in  table  21, 
which  shows  the  average  prices  received  in  1939  for  rough  lumber  of  various 
species  by  a  representative  saTimill  in  each  of  the  designated  capacity-classes. 


Table  21.  -  Average  selling  price  of  rough  lumber  at  a  sawmill 
of  indicated  cutting  capacity,  1939 


Species 

Capacd 

.ty  in  thousand 

board 

feet 

per  10-hour  day 

30 

25 

12 

8 

4 

-  Dollars 

per 

thousand  board  feet  - 

Cherry 

44 

35 

— 

— 

__ 

Sugar  maple 

40 

30 

35 

28 

25 

Ash 

38 

30 

30 

20 

17 

Yellowpoplar 

37 

25 

25 

«' 

22 

18 

Birch 

36 

30 

— 

25 

— 

Basswood 

35 

30 

25 

25 

— 

Oak 

25 

21 

25 

26 

18 

Beech 

24 

— 

23 

— 

-- 

Buckeye 

20 

18 

— 

— 

— 

Chestnut 

19 

20 

18 

14 

16 
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other  Forest  Industries 

In  addition  to  saTTinills  there  were  about  35  plants  using  wood  or  bark 
as  a  primary  rav  material  in  1938.   The  largest  plants  were  the  t^^o  pulp 
and  paper  mills  located  at  Canton  and  Sylva.   Eleven  plants  made  hardwood 
dimension  stock,  6  made  shuttle  blocks,  8  used  i^ood  or  bark  for  making  tan- 
ning extract,  5  made  veneer,  and  one  each  made  excelsior,  insulator  pins, 
and  tight  cooperage.   The  dimension  stock  mills  and  veneer  plants  used 
about  10  million  board  feet  of  hardwood  and  the  remaining  plants  used  about 
320,000  cords  of  pine,  hardwood,  and  dead  chestnut  and  20,000  tons  of  chest- 
nut oak  and  hemlock  bark. 

Hardwood  dimension  stock;   In  1938  there  were  two  more  dimension 
stock  mills  than  in  1937.   The  11  mills  operating  during  1938  used  1.8  mil- 
lion board  feet  of  hardwoods  and  400,000  board  feet  of  pine.   The  hardwood 
v;as  used  for  furniture  stock  and  the  pine  for  crating.   About  30  percent  of 
the  hardwood  was  jellov/poplar ,  25  percent  vas  maple,  25  percent  was  hickory, 
15  percent  was  white  oak,  and  the  rest  was  beech,  birch,  and  walnut.   Prac- 
tically all  of  the  logs  were  purchased  delivered  at  the  mill.   Six  of  the 
mills  were  located  near  North  Wilkesboro  in  Wilkes  County-   All  of  the 
mills  are  small  and  only  50  men  were  employed  in  the  11  plants. 

Veneer;  The  consumption  of  hardwood  by  the  five  veneer  plants  de- 
creased from  8  million  board  feet,  in  1937  to  7-3  million  feet  in  1938.   A 
large  proportion  of  the  veneer  was  made  from  yellowpoplar ,  but  basswood, 
maple,  sweetgum,  blackgum,  white  oak,  and  even  hickory  were  used-   At  least 
three-fourths  of  the  veneer  bolts  were  cut  from  old-growth  timber  and  all 
of  them  were  purchased  delivered  at  the  plant. 

Seventy-three  percent  of  the  wood  used  for  veneer  in  L938  was  cut  in 
this  unit,  23  percent  was  brought  from  South  Carolina,  and  4  percent  from 
Georgia »  Yellowpoplar  bolts  trucked  70  miles  from  South  Carolina  were 
delivered  at  Lenoir  for  about  $22.00  per  thousand  board  feet  Doyle  scale 
although  number  1  bolts  brought  as  high  as  $32.50  per  thousand  feet  and 
number  2  bolts  as  low  as  $12^50  per  thousand. 

Shuttle  blocks;   Although  the  number  of  shuttle  block  mills  decreased 
from  seven  in  1937  to  six  in  1938  the  total  consumption  of  wood  increased 
from  780  cords  to  890  cords.   Dogwood  was  used  by  all  of  the  plants  except 
one  which  used  beech,  birch,  and  maple.  Plant  capacities  ranged  from  one- 
third  to  three  cords  per  day  and  the  average  mill  employed  3  workers.   The 
wood  was  purchased  by  the  cord  from  local  farmers  and  a  large  proportion  of 
the  rough  blocks  were  shipped  to  Greenville,  South  Carolina,  and  Charlotte, 
North  Carolina,  for  manufacture  into  shuttles. 

Pulpwood  and  extract  wood:   The  Champion  Paper  and  Fibre  Company  at 
Canton  is  the  largest  user  of  pulpwood  and  extract  wood.   It  makes  a  diver- 
sity of  products  including  ground  wood,  bleached  sulphite,  sulphate,  and 
soda  pulps,  kraft,  writing,  and.  specialty  papers,  and  is  the  largest  pro- 
ducer of  tanning  extract  in  the  United  States.   The  Sylva  Paperboard  Com- 
pany at  Sylva  is  also  an  integrated  operation  making  tanning  extract  and 
chestnut  paperboard  for  corrugating.   Eight  other  plants  make  tanning  ex- 
tract from  chestnut  wood  and  the  bark  of  chestnut  oak  and  hemlock.   In  1938 


-41- 


the  10  extract  plants  used  170,000  cords  of  chestnut  wood  and  about  20,000 
cords  of  oak  and  hemlock  bark. 

Excelsior,  insulator  pins,  and  cooperage:   In  1938  a  plant  at  Lenoir 
made  excelsior,  one  at  Dillsboro  made  insulator  pins,  and  a  tight  cooperage 
plant  operated  at  Sylva.   Altogether  these  three  plants  used  about  1,900 
cords  of  wood  and  gave  employment  to  about  55  men.   Two-thirds  of  the  excel- 
sior was  made  from  pine  and  the  rest  from  yellowpoplar.   The  peeled  wood 
was  purchased  by  the  IhU   cubic-foot  unit  delivered  at  the  plant.   The  insu- 
lator pins  were  made  of  oak  and  the  wood  ras  bought  in  the  form  of  split 
pieces  measuring  18  x  1-3/A-  x  1-3/A  inches..   On  the  average  six  pins  were 
obtained  from  each  piece.   The  cooperage  plant  used  white  oak  for  the  manu- 
facture of  whiskey  and  oil  barrel  staves ^   A  cord  of  wood  yielded  about  250 
staves. 

Fuelwood;   The  estimated  total  consumption  of  fuelwood  in  1938  was 
787,000  cords,  about  70  percent  hardwoods  and  30  percent  pine.   Three- 
fifths  of  the  wood  was  obtained  from  cull  trees,  sawmill  slabs,  and  tops  of 
trees  felled  for  ot,her  uses  and  the  rest  was  obtained  from  the  sound-tree 
growing  stock.   Farmers  used  82  percent  of  the  fuelwood,  rural  non-farm 
residents  14  percent,  and  urban  dwellers,  schools,  and  small  commercial  es- 
tablishments only  4  percent.   About  3,000  cords  of  wood  were  used  for  flue- 
curing  tobacco  in  the  northeastern  counties  of  the  unit.   The  average  farm 
family  used  14. 0  cords  of  fuelwood,  the  average  rural  non-farm  family  /+<0 
cords,  and  the  average  urban  family  only  1.5  cords. 

Other  products:  Numerous  timber  products  not  manufactured  in  local 
plants  were  cut  from  the  forests  of  this  unit.   The  amount  of  wood  cut  by 
farmers  for  fence  posts  and  farm  construction  was  estimated  to  be  28,000 
cords.   Over  15  million  board  feet  of  sawlogs  were  shipped  to  sawmills  in 
Tennessee  and  the  Piedmont  of  North  Carolina.   About  1,400  cords  of  chest- 
nut extract  wood  and  23,000  cords  of  hardwood  pulpwood  and  distillation 
wood  were  also  drawn  from  this  unit  by  Tennessee  mills.   Railroads  and 
treating  plants  purchased  about  8,000  locust  posts  and  100,000  hewn  hard- 
wood crossties.  Power,  telephone,  and  railway  companies  bought  2,400  poles, 
chiefly  locust  and  chestnut.  About  300,000  board  feet  of  veneer  bolts  were 
trucked  to  veneer  plants  in  the  Piedmont  of  North  Carolina.   It  is  apparent 
that  the  forests  of  this  unit  can  supply  a  great  variety  of  raw  material 
for  wood-using  industries.   There  is  need,  however,  for  developing  new  in- 
dustries to  use  low-quality  species  and  sound  material  in  cull  trees. 

Employment  and  Income 

In  1938  the  primary  wood-using  industries  including  fuelwood,  pro- 
vided about  2-3  million  man-days  of  employment,  equivalent  to  9>340  man- 
years  of  250  days  each  (table  22).-   The  605  forest  products  plants  employed 
about  6,600  men,  many  of  whom  worked  part-time,  and  furnished  one-third  of 
the  total  man-days  of  employment.   About  3.000  men  worked  in  sawmills,  2,700 
worked  in  pulpmills,  600  in  extract  plants,  200  in  veneer  plants,  and  the 
remainder  in  dimension,  shuttle  block,  cooperage,  excelsior,  and  insulator 
pin  mills.   At  25  cents  an  hour  the  mill  workers  received  about  1.9  million 
dollars  in  wages  or  $285  per  worker  per  year. 
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Two-thirds  of  the  total  employment  was  utilized  in  cutting  fuelwood, 
crossties,  poles,  and  raw  material  for  the  wood-using  plants.  Preparing 
fuelwood  and  other  material  for  domestic  use  called  for  the  exjoenditure  of 
nearly  one  million  man-days  of  labor,  three-fifths  of  all  the  woods  employ- 
ment.  Only  609,000  man-days  vjere  spent  in  cutting  sawlogs ,  bolts,  cross- 
ties,  poles,  pulpwood,  and  extract  rood  for  a  cash  income.   The  total  number 
of  men  who  obtained  part  or  all  of  their  income  from  industrial  woods  work 
is  unknown,  but  if  each  worker  were  occupied  250  days  per  year  only  2,4^0 
individuals  would  have  been  employed.   It  is  probable  that  most  ^^'orkers 
averaged  around  100  days  per  year  in  which  case  about  6,000  men  ^'orked  in 
the  woods.   Their  income  was  about  1.5  million  dollars  in  1938. 


Table  22.  -  Production  and  employment  in  the  primary 
forest  industries,  1938 


Commodity 

Number 

of 
plants 

Material 
cut   in 
woods 

Produced' 
or  used 
by  plants 

Kmployment  provided 

In 

woods 

In 

plant 

.s 

Total 

-  M  board  feet  - 

- 

M  man- 

-days  of 

10 

hours   - 

Lumber 
Veneer 
Hardwood  dimension 

570 

5 

11 

204,300     193,400 
5,600         7,300 
2,200         2.200 

M  pieces 

265 

15 

4 

225 

41 

6 

490 
56 
10 

He'm  crossties 
Poles  and  posts 

— 

102 
11 

M  cords 

1 

— 

1 

Fuelwood 
Misc.    farm  wood 
Shuttle  blocks 
Extract  and  pulpwood"" 
Misc.   mfg.   products"''-"- 

6 

10 

3 

787 
28 

1  1 
268             336 

2  2 

9U 
31 

3 
304 

3 

3 

470 

5 

944 

31 

6 

774 
8 

Total 

605 

— 

1 

,584 

750 

2,334 

""Includes  both  wood  and  bark. 
""■""One  cooperage  plant ,  one  excelsior  plant,  and  one  insulator  pin  plant, 
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COMMODITY  DRAIN 

The  commodity  drain  from  the  sound-tree  groring  stock  includes  both 
the  material  utilized  and  the  sound  usable  material  left  in  felled  trees. 
The  drain  on  the  saw-timber  portion  of  the  trees,  including  both  the  uti- 
lized and  wasted  portions,  is  expressed  in  board  feet,  rhereas  the  volumes 
given  in  cubic  feet  and  cords  include  drain  on  saw-timber  material,  upper 
stems  of  sawlog-size  soft\"oods,  and  small  trees  ranging  from  5.0  inches 
d.b.h.  to  sarlog  size.   The  drain  on  hardwood  tops  and  on  dead  chestnut  is 
not  included. 

The  drain  upon  saw-timber  material  in  1938  amounted  to  98  million 
board  feet  of  softwoods  and  155  million  feet  of  hardwoods  (table  23).   For- 
est industries  and  domestic  consumers  within  the  unit  used  about  89  million 
board  feet  of  softwoods  and  9  million  feet  were  taken  to  sawmills  in  the 
Piedmont  of  North  Carolina.  About  1A.5  million  feet  of  the  hardwood  drain 
were  used  within  the  unit  and  10  million  feet  were  sold  to  sawmills  and 
veneer  plants  in  the  North  Carolina  Piedmont  and  to  sawmills  and  pulpmills 
in  Tennessee,   The  movement  of  rough  wood  into  the  unit  exceeded  the  ship- 
ments to  other  areas  by  three  million  board  feet. 

The  total  drain  upon  the  sound-tree  growing  stock  5-0  inches  d.b.h, 
and  larger  was  66  million  cubic  feet,  62  percent  hardwoods  and  38  percent 
softwoods.  About  72  percent  of  the  hardwood  and  85  percent  of  the  softwood 
cubic-foot  drain  was  obtained  from  saw-timber  trees.  The  greatest  use  of 
under-sawlog-size  trees  of  both  species-groups  was  for  fuelwood,  although 
1.3  million  cubic  feet  of  small  hardwoods  were  cut  for  pulpwood.  Lumber, 
fuelwood,  and  pulpwood  accounted  for  over  nine-tenths  of  the  total  cubic- 
foot  drain. 


Table  23.  -  Commodity  drain  from  the  sound-tree  growing  stock,  1938 


Commodity 


Saw-timber  material 


Softwoods  Hardwoods     Total 


All  sound  trees"''' 


Softwoods  Hardwoods  Total 


Thousand  board  feet 


Thousand  cubic  feet 


Lumber 

63  ,900 

111,000 

174,900 

13 ,800 

20,740 

34,540 

Veneer 

— 

5,900 

5,900 

_.. 

1,100 

1,100 

Dimension  stock 

400 

1,900 

2,300 

90 

360 

450 

Shuttle  blocks 

— 

. — 

— 

-.-. 

60 

60 

Pulpwood 

15,000 

3,800 

18,800 

3,950 

2,110 

6,060 

Poles  and  posts 

— 

-,_ 

— 

— 

40 

40 

Crossties 

200 

6,400 

6,600 

40 

1,210 

1,250 

Fuelwood 

17,000 

23  ,700 

40,700 

6,340 

14,430 

20,770 

Misc.  farm  use 

900 

1,800 

2,700 

550 

910 

1,460 

Misc.  mfg.  products 

300 

300 

600 

80 

50 

130 

Total 

97,700 

154,800 

252,500 

24,850 

41,010 

65,860 

"-'Total  drain  from  g 
343,500  cords  of  softwoo 


rowing  stock  expressed  in  cords  of  v,'ood  with  bark; 
ds,  632,100  cords  of  hardwoods. 
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COMPARISON  OF  INCREl-'ENT  WITH  COIiMODITY  DRAIN 

The  commodity  drain  upon  a  forest  represents  the  contribution  of  the 
resource  to  industry,  emplojonent ,  and  domestic  needs.   Those  benefits  gen- 
erally increase  in  proportion  to  the  volume  of  wood  utilized.   For  perma- 
nent benefits,  the  forest  must  yield  enough  wood  each  year,  on  the  average, 
to  compensate  for  the  annual  drain.   Also,  when  the  forests  are  badly  de- 
pleted, as  are  those  of  the  mountain  region,  the  increment  should  be  greater 
than  the  drain  so  that  the  growing  stock  can  have  an  opportunity  to  in- 
crease and  fully  occupy  the  forest  land.   As  in  other  crops,  partial  stands 
yield  only  partial  harvests. 

Comparison  in  Board  Feet 

The  over-all  effect  of  utilization  upon  the  board-foot  growing  stock 
is  indicated  in  table  24-   The  net  increment  of  the  softwood  stand  exceeded 
the  drain  by  seven  million  board  feet,  a  relatively  insignificant  surplus 
as  it  increased  the  growing  stock  by  less  than  one  percent.  Although  the 
stand  increased  slightly  the  cut  was  made  at  the  expense  of  the  better-qual- 
ity material.   In  the  old-growth  softwoods  the  drain  amounted  to  27  million 
board  feet  while  the  total  growth  was  only  8  million  feet.   Further  reduc- 
tions were  caused  by  mortality  and  altogether  the  old-growth  stands  de- 
creased by  31  million  feet.   In  the  second-growth  stands  increment  exceeded 
drain  by  a  considerable  margin,  especially  in  the  under-sawlog-size  stands 
where  the  board-foot  drain  was  minor  and  the  saw-tLmber  volume  recruited 
from  5^oung  trees  amounted  to  more  than  29  million  board  feet. 


Table  24-  -  Comparison  between  increment  and  drain 
of  saw-timber  material,  1938 


Item 


Softwoods 


Hardwoods 


Total 


Net  growing  stock,  January  1,  1938 

Grovrth,  1938 
Mortality,  1938 

Net  increment,  1938 
Commodity  drain,  1938 

Net  change  in  grovring  stock,  1938 
Net  growing  stock,  December  31,  1938 


-  -  -  Thousand  board  feet 


2.080,000 

3.029,900 

5,109,900 

123,500 
18,400 

157,800 
10,300 

281,300 
28,700 

105,100 
97,700 

147,500 
154,800 

252,600 
252,500 

+7,400 

-7,300 

+100 

2,087,400   3,022,600   5,110,000 


In  the   hardwoods,    increment  failed  to    equal  commodity  drain.      The 
high-quality  old-grov/th  saw  tijnber  is  being  cut  about  three  times  as  fast 
as  it  is  growing  and  before  many  years   the   old-growth  timber  in  private 
ownership  will  be   exliausted.     When  it   is,  most  of   the  band  mills  within  this 
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unit  will  be  forced  to  close  down  unless  they  can  obtain  enough  timber  from 
the  National  Forests  and  outside  sources.   The  second-growth  saw-timber 
stands  cannot,  in  their  present  condition,  be  relied  upon  to  support  a 
greater  cut  because  drain  already  almost  equals  increment-   The  future  of 
the  hardwood  industry  lies  in  the  under-sawlog-size  stands  which  occupy 
such  a  large  part  of  the  forest  area.-   These  stands  were  increasing  at  the 
rate  of  34  million  board  feet  per  year  in  1938,  but  in  general  it  will  be 
several  decades  before  they  produce  operable  sa^-^  timber. 

Comparison  in  Cubic  Feet 

The  influence  of  the  large  volume  of  young,  under-sawlog-size  hard- 
wood growing  stock  is  apparent  in  the  cubic-foot  comparison  of  increment 
and  drain  given  in  table  25-   In  contrast  with  the  hardwood  saw-timber 
stands,  which  are  decreasing,  the  total  stand  of  this  class  increased  nearly 
two  percent. 


Table  25.  -  Comparison  between  increment  and  drain 
of  all  sound  material,  1938 


Item 


Net  growing  stock,  January  1,  1938 

Growth,  1938 
Mortality,  1938 

Net  increment,  1938 
Commodity  drain,  1938 

Net  change  in  growing  stock.  1938 
Net  growing  stock,  December  31,  1938 


Softwoods 


HardwooH.s 


Total 


Thousand 

cubic  feet 

(i.bO 

632,730    L 

.136,110 

1,768,840 

35,480 
4,330 

65,080 
3,610 

100,560 
7,940 

31,150 
24,850 

61 , 470 
41,010 

92 ,620 
65,860 

+  6,300 

+20,460 

+26,760^ 

639,030    1,156.570   1,795,600 


The  net  change  in  growing  stock  sho^^Tl  in  table  25  has  been  separated 
into  its  constituent  parts  in  table  25  to  show  in  which  forest  conditions 
and  diameter-groups  the  losses  and  gains  occurred.   In  the  softwoods  there 
was  a  loss  in  volume  in  old-growth  saw-timber  trees  and  also  in  the  small 
trees  of  the  second-growth  sawlog-size  stands.   The  old-growth  hardwoods  of 
saw-timber  size  are  decreasing  and  not  now  being  replaced  even  in  quantity 
by  second-growth  timber.  As  time  passes,  however,  the  saw-timber  growing 
stock  rill  be  greatly  augmented  by  the  small  trees  at  present  in  under- 
sawlog-size  stands. 
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Table  26.  -  Change  in  growing  stock  by   forest  conditions 
and  diameter-groups,  1938 


.ion 

So ft roods 

I- 

^ardroods 

Forest  condit 

5.0  -  8.9 
inches 

9.0  inches 
d.b.h.    and 

Total 

5.0-  12.9 
inches 

13.0  inches 
d.b.h.    and 

Total 

d.b.h. 

larger 

d.b.h. 

larger 

-  -  M  cu.ft.    (i.b. ^ 

„   „ 

M  cu.ft.    (i.b. 

)   ^  - 

Old  grov'th 

90 

-6,510 

-6,A20 

2,130         -9,180 

-7,050 

Second  growth: 

SaT^log  size 

-780 

3,100 

2,320 

1,7A0           1,680 

3,A20 

Under  sarlog 

size 
.tions 

A,  420 

5,980 

10,^00 

17,890           6,200 

24,090 

Total  all  condj 

3.730 

2,570 

6,300 

2L,760         -1,300 

20,^60 

DS 

SOFTWOODS                                       '^   ''' 

HARDWOODS 

li               :i;i 

i''    f 

1        r 

h 

HoROWTH  a-ORTAUITYl 

iilliill  h<i  COMMODITt/ 


INCREASE     IN 
I  GROWINO  STOCK 


Comparison  in  Cords 


The   relation  of   total  growth  to  mor- 
tality and   commodity  drain  and  the  resulting 
change   in  grovring  stock  are  presented  in 
cords   in   figure   11  which  shows  that  the   total 
increase   in   stand   \rolune  am':^unted  to   99,000 
cords  of  softwoods  and  365,000  cords  of  hard- 
woods.     There  vas  not,   however,   an   increase 
in  alL  forest  conditions.      In  the   old-growth 
stands  there  was  a  decrease  of  about  88,000 
cords   in  the  softwood   volume  and  about 
101,000  cords  in   the  hardwood  volume.      There 
was  a   small  increase  in  the   second -growth 
sawlog-size   stands  amounting  to   about   36,000 
cords  of   softv'oods  and  66,000  cords  of   hard- 
woods but  the  most  striking  increase  occurred 
in  the  under-sawlog-size   stands  where  the  soft- 
woods  increased  by  151,000  cords  and  the  hard- 
woods by  400,000  cords »      The  above  figures 
indicate   that  both  the  old-growth  and  second- 
growth  saw-timber  stands  are   being  overcut. 
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the  cutting  is  generally  in  the  larger,  better-qualitj'"  timber  while  the  bulk 
of  the  increment  is  in  the  younger,  smaller,  and  less  valuable  trees.   At 
present,  therefore,  the  saw-timber  stands  are  decreasing  both  in  quantity  and 
quality  but  the  excess  of  increment  over  drain  in  the  under-sawlog-size  stand 
augurs  well  for  the  long-time  future  of  the  forest  resource  if  over-cutting 
can  be  avoided  during  the  years  in  which  these  3'"oung  stands  are  growing  to 
maturity.   It  is  true  that  some  of  the  trees  in  these  young  stands  are  of 
inferior  species,  some  have  been  injured  by  fire,  and  many  are  defective  be- 
cause of  rot..   In  general,  however,  these  young  stands  will  develop  into  a 
satisfactory  source  of  saw  timber,  given  fire  protection,  a  reasonable  amount 
of  cultural  treatment,  and  protection  from  premature  cutting.   It  is  encour- 
aging to  find  that  on  some  cutover  areas  the  proportion  of  desirable  species 
such  as  yellovjpoplar  is  greater  than  in  the  original  stands. 
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THE  FORESTS  AND  ECONOMIC  IMPROVEMENT 

Within  the  mountain  region  of  North  Carolina  many  social,  econom- 
ic, and  industrial  problems  are  related  directly  or  indirectly  to  the 
forest  resource.   Because  of  the  complexity  of  our  modern  life  there  is 
no  clear-cut  dividing  line  between  these  problems  but  in  the  aggregate 
they  present  a  maladjustment  betv^een  population  and  opportunity  for  income. 

There  are  several  reasons  for  this  situation.   Primarily,  there  is 
a  very  high  birth  rate  —  50  percent  above  the  average  for  the  nation. 
Among  the  rural  people  there  are  close  family  ties  and  migration  to  other 
regions  is  largely  by  the  more  progressive  individuals,  who  can  be  spared 
least  from  their  communities.   The  time  honored  custom  of  dividing  the 
family  farm  among  the  children  has  resulted  in  a  great  number  of  farms  too 
small  to  adequately  support  a  family.   Topography  and  soil  place  rather 
definite  limits  upon  the  amount  of  land  that  can  be  used  for  cultivated 
crops  and  the  efforts  to  arbitrarily  exceed  these  limits  have  caused  exten- 
sive depletion  of  the  soil  resource. 

The  forest  resource  has  likewise  been  badly  treated.   Because  of 
their  pressing  need  for  income  the  small  land-owners  have  liquidated  a 
large  part  of  the  timber  values  in  their  woodlands.   On  the  commercial  for- 
est land  logging  has  been  in  progress  for  about  one-half  century.   Cons- 
tantly decreasing  quality  standards  have  made  it  possible  to  log  a  large 
part  of  the  area  several  times,  each  time  with  a  more  inclusive  cut  and 
with  less  growing  stock  left  standing.   In  the  past,  forest  fires  were 
common  and  the  effects  are  seen  in  many  fire-scarred,  rotten  stems  that  are 
a  liability  in  the  growing  stock.   Conditions  are  not  greatly  different  on 
most  of  the  publicly  owned  land,  because  the  damage  was  done  before  the 
title  was  acquired  by  public  agencies.   In  effect,  the  forest  of  the  re- 
gion has  been  so  heavily  cut,  culled  and  burned  that  its  productivity  has 
been  greatly  reduced-   Many  years  will  elapse  before  it  can  be  restored. 

In  a  realistic  approach  to  the  problem  of  developing  better  social 
and  economic  conditions  in  this  region,  it  must  be  recognized  that  the  for- 
est, as  a  timber-producing  resource,  will  play  a  comparatively  minor  role 
for  at  least  several  decades.   Even  with  its  present  limitations,  however, 
the  forest  is  a  necessary  adjunct  to  several  of  the  most  important  enter- 
prises in  the  region.  Most  conspicuous  is  the  part  the  forest  plays  in 
the  support  of  the  tourist  and  recreation  industry.  -  The  beautiful  wooded 
mountains  with  their  flowering  shrubs,  clear  trout  streams,  and  wild  game 
have  a  definite  cash  value  to  the  local  people.  Many  towns  and  rural  homes 
obtain  a  large  part  of  their  income  through  the  sale  of  food,  lodging,  farm 
produce,  and  mountain  handicraft  to  visitors  who  come  to  enjoy  the  recrea- 
tional advantages. 

The  topography  and  rainfall  are  conducive  to  the  development  of 
hydro -electric  power.   The  forest  serves  in  the  regulation  of  stream  flow 
and  the  prevention  of  erosion  on  the  watersheds  of  developed  streams.   In 
addition  to  influencing  power  development,  the  forest  watersheds  of  the 
region  are  a  direct  source  of  water  for  several  of  the  largest  industrial 
plants.   The  value  of  the  forest  in  relation  to  hydro-electric  power  and 
industrial  water  supply  may  exceed  its  value  as  a  potential  producer  of  raw 
material  for  industry. 


-A8- 


While  the  benefit  of  a  greater  timber  supply  should  not  be  under- 
estimated it  seems  probable  that  the  most  immediate  improvement  in  the 
standard  of  living  can  be  obtained  through  the  establishment  of  more  large 
manufacturing  plants  that  would  draw  raw  material  from  other  regions.   A 
recently  established  example  is  the  cigarette-paper  plant  of  the  Ecusta 
Paper  Corporation  which  obtains  water  from  the  Pisgah  National  Forest  and 
flax  from  Minnesota ,  California,  and  North  Dakota.   As  originally  construct- 
ed this  plant  employed  almost  1,000  workmen  but  when  proposed  expansions 
are  completed  a  much  larger  number  will  be  needed. 

The  beneficial  effect  of  such  plants  upon  employment  and  income  op- 
portunities are  obvious,  but  sound  planning  of  regional  development  on  a 
long-time  basis  cannot  afford  to  neglect  the  local  natural  resources  that 
use  local  labor  in  both  their  production  and  manufacture-   It  is  important 
to  remember  that  the  mountain  forests  can  be  used  for  timber  production 
without  seriously  interfering  with  their  functions  of  recreation,  stream 
control,  and  water  supply. 

At  present  the  yield  of  merchantable  wood  from  the  forest  is  small 
because  of  the  large  area  stocked  with  small  timber,  the  high  proportion  of 
cull  volume  in  the  stand,  and  the  small  amount  of  growing  stock  per  acre. 
Increasing  the  yield  is  primarily  a  matter  of  time  and  fire  protection,  for 
about  one-half  of  the  area  supports  trees  that  must  grow  from  a  few  years 
to  several  decades  before  they  reach  saw-timber  size.   Daring  this  time, 
they  and  the  existing  saw-timber  stands  should  receive  the  intensive  fire 
protection  now  accorded  most  of  the  forest  area  by  the  State  and  Federal 
fire  protection  organizations.   The  for-est  growing  stock  would  also  develop 
faster  if  the  annual  cut  were  reduced  for  the  next  decade  but  in  this  res- 
pect the  ijTimediate  needs  of  the  people  and  industries  must  be  balanced 
against  the  needs  of  the  forest.   Even  without  a  reduction  in  cut  it  is 
possible  to  improve  the  growing  stock.   On  some  favorably  located  operations 
a  greater  proportion  of  the  cut  can  be  obtained  from  thinnings  and  improve- 
ment cuttings  in  those  species  which  can  be  handled  without  loss.   In  cer- 
tain localities  the  utilization  of  sound,  dead  chestnut  instead  of  small 
growing  saw  timber  might  afford  the  needed  income  for  a  few  years.   The  con- 
servative use  of  portable  sawmills  would  facilitate  the  removal  of  low-grade 
material  on  many  areas  inoperable  for  band  mills.   Farmers,  who  own  aLmost 
one -half  the  forest  land,  can  improve  their  woodlands  by  utilizing  more 
cull  trees  for  fuelwood.   Developing  new  plants  to  use  hardwood  pieces  in 
short  lengths  and  small  diameters  would  also  provide  a  market  for  some  of 
the  low-grade  wood  now  considered  cull  material.   In  brief,  there  should  be 
a  constant  effort  to  improve  and  protect  the  forest  while  the  young  stands 
are  developing.   At  the  same  time  the  wood-using  industries  should  follow 
a  policy  of  conservative  cutting  to  prevent  further  depletion  of  the  saw- 
timber  growing  stock.  When  put  into  practice  by  farmers,  commercial  oper- 
ators, and  public  agencies  these  measures  will  help  to  develop  a  greater 
and  more  valuable  forest  resource,  capable  of  making  a  permanent  and  signi- 
ficant contribution  to  the  social  and  economic  v:elfare  of  the  mountain 
people . 
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REVISE  OF  THE  REPORT 

In  the  rugged  mountain  region  of  Western  North  Carolina  the  oppor- 
tunities for  obtaining  an  adequate  income  are  limited.  A  majority  of  the 
people  are  engaged  in  agriculture,  but  because  of  population  density  and 
topographical  limitations  many  of  the  farms  are  too  small  to  provide  a  com- 
fortable living.  Although  large  industrial  plants  are  operating  in  several 
counties,  only  one-fifth  of  all  the  people  employed  are  engaged  in  manufac- 
turing-  The  tourist  trade  is  an  important  source  of  income  throughout  the 
region.  About  600  primary  wood-using  plants  utilize  the  timber  resource. 

Exclusive  of  the  Great  Smoky  Mountains  National  Park,  forests  occupy 
3.6  million  acres,  two-thirds  of  the  land  in  the  region.   As  a  group,  oak 
species  predominate  but  sound  dead  chestnut  and  shortleaf  pine  are  the  two 
most  abundant  species-   Hardwood  types  occupy  70  percent  of  the  forest  land 
and  pine  types  30  percent.   Almost  90  percent  of  the  land  supports  second- 
growth  timber  and  53  percent  of  the  total  forest  area  is  stocked  with  under- 
sawlog-size  stands.   Nine-tenths  of  the  forest  land  is  in  a  fair  to  good 
timber-growing  site. 

The  total  saw-timber  volume  is  nearly  six  billion  board  feet,  about 
one-third  softwoods  and  two-thirds  hardwoods.   Including  usable  chestnut 
there  are  about  50  million  standard  cords  of  all  sound  wood  with  bark.   Ex- 
cluding chestnut  and  the  bark  of  all  species,  there  are  2.6  billion  cubic 
feet  of  wood. 

Increment  amounted  to  253  million  board  feet,  l.A-  million  cords,  or 
93  million  cubic  feet.   The  average  annual  increment  per  acre  was  only  72 
board  feet  of  saw  timber,  or  four-tenths  of  a  cord  of  all  sound  material. 

About  600  primary  forest  products  plants  operated  in  the  mountain 
region  in  1938.  k   variety  of  plants  were  represented,  including  570  sa?r- 
mills,  II  dimension  stock  mills,  8  extract  plants,  o  shuttle  block  mills, 
5  veneer  plants,  2  pulp  mills,  and  other  plants  making  cooperage,  excelsior, 
and  insulator  pins.   The  sawmills  produced  2A7  million  board  feet  of  lumber 
in  1937  and  193  million  board  feet  in  1938.   About  787,000  cords  of  fuelwood 
were  cut.   In  both  woods  and  mills  the  forest  resource  provided  2-3  million 
man-days  of  employment  to  about  12,000  workmen. 

The  total  commodity  drain  upon  the  forest  was  252  million  board  feet 
of  saw  timber  or  66  million  cubic  feet  of  all  sound  material,-   The  softwood 
growing  stock  increased  by  seven  million  board  feet  in  1938  and  the  hardwood 
decreased  by  the  same  amount.   The  total  stand  increased  by  27  million  cubic 
feet,  equivalent  to  J+Gl^, 000   cords. 

The  forest  resource  is  so  depleted  that  yields  of  wood  will  remain 
low  for  many  years.   Consequently  there  is  little  opportunitj'"  for  any  imme- 
diate expansion  in  the  wood-using  industries  and  it  is  probable  that  some 
of  the  larger  sawmills  Ai^ill  soon  cease  operating.   The  relation  of  the  for- 
est to  recreation,  stream  control,  and  water  supply  is  important,,  but  the 
mountain  forests  can  be  used  for  these  functions  without  interfering  with 
their  use  for  timber  production.   In  the  next  few  decades  the  yield  of  tim- 
ber can  be  greatly  increased  if  there  is  a  constant  effort  to  improve  and 
protect  the  young  timber  while  it  is  developing  and  a  conservative  cutting 
policy  is  practiced  in  the  saw-timber  stands. 
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GLOSSARY 

General 

Forest  Survey  Unit.  —  The  term  "forest  survey  unit"  denotes  an  area  of  L, 

to  10  million  acres  in  which  topographic,  forest,  economic,  and  indus- 
trial conditions  are  reasonably  homogeneous. 

Land-use  Classes 

Productive  forest  area.  --  Forest  land  having  qualities  essential  for  the 
growth  of  commercial  timber. 

Nonproductive  forest  area.  —  Forest  land  lacking  qualities  essential  for 
the  growth  of  commercial  timber. 

Cropland,  old  and  new.  —  Land  used  for  production  of  farm  or  orchard  crops 
or  evidently  so  used  during  the  past  5  years.   This  includes  new  crop- 
land, i.e.,  land  converted  from  forest  to  cropland  within  5  years 
prior  to  survey. 

Pasture.  —  Cleared  or  open  land  under  fence  used  primarily  for  grazing. 

Abandoned  cropland.  --  Land  once  cultivated  but  showing  distinct  evidence 
of  having  been  abandoned  for  agricultural  crop  production. 

Other  non-forest.  —  Areas  included  within  the  corporate  limits  and  surbur- 
ban  or  industrial  sections  of  cities  and  communities;  power,  rail,  and 
highway  rights-of-way;  marsh;  and  nonmeandered  waterways. 

Forest  Tyrpes 

Upland  hardwoods.  —  Stands  in  which  mixed  oaks,  chestnut,  and  other  hard- 
woods make  up  75  percent  or  more  of  the  dominant  and  codominant  stems 
found  throughout  the  mountain  region. 

Cove  hardwoods.  —  Stands  in  which  yellowpoplar ,  cucumber,  red  maple,  white 
ash,  black  birch,  buckeye,  and  basswood  make  up  75  percent  or  more  of 
the  dominant  and  codominant  stems,  usually  found  on  lower  north  slopes 
and  in  coves  along  small  streams. 

Shortleaf  pine-hardwoods.  —  Stands  in  which  pines  make  up  25  percent  or 
more  of  the  dominant  and  codominant  stems  with  shortleaf  pine  pre- 
dominating.  Includes  stands  of  table  mountain  and  pitch  pine. 

White  pine-hardwoods.  —  Stands  in  which  pines  make  up  25  percent  or  more 
of  the  dominant  and  codominant  stems  with  white  pine  predominating. 
Includes  stands  of  hemlock,  red  spruce,  and  Fraser  fir. 

Virginia  pine -hardwoods.  —  Stands  in  which  pines  make  up  25  percent  or 

more  of  the  dominant  and  codominant  stems  with  Virginia  pine  predomi- 
nating. 
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Diameters 

D.b.h.  (diameter  at  breast  height).  —  Diameter,  outside  of  bark,  measured 
at  U^   feet  from  the  ground. 

Diameter  class.  —  All  trees  were  recorded  in  2-inch  diameter  classes,  in- 
cluding diameters  1»0  inch  below  and  0.9  above  the  stated  midpoint, 
e.g.,  trees  7«0  to  8.9  inches  d.b.h.  are  placed  in  the  8-inch  classo 

Tree  Classification 


Sound  sawlog-size  tree..  —  A  pine  tree  at  least  9  0  inches  d.b.h.  ,  a 

yello^ivpoplar ,  basswood,  ash,  cherry,  or  walnut  tree  at  least  11.0 
inches  d.b.h.  and  other  hardwood  trees  at  least  13-0  inches  d.b.h,, 
with  not  less  than  one  sound  butt  log  12  feet  long,  or  with  50  per- 
cent of  the  gross  volume  of  the  tree  in  sound  saw  timber. 

Sound  under-sawlog-size  tree.  —  Any  tree  over  1.0  inch  d.b.h.  and  less 
than  sawlog-size,  with  a  reasonably  straight  sound  stem. 

Cull  tree.  —  Any  tree  that  fails  to  qualify  as  a  sound  sawlog  or  under- 
sawlog-size  tree  because  of  form,  limbiness,  rot,  or  other  defect. 

Forest  Conditions 

Sawlog  Size 

Old  growth,  uncut.  —  Stands  composed  of  trees  having  the  characteristics 
of  the  original  mature  timber  of  the  region  and  containing  at  least 
1,000  board  feet  per  acre  of  merchantable  species  in  hardwood  types, 
and  600  board  feet  per  acre  in  pine  types,  with  less  than  10  percent 
of  the  volume  cut. 

Old  growth,  partly  cut.  —  Old-growth  stands  from  which  10  percent  or  more 
of  the  volume  has  been  cut,  leaving  a  minimum  of  1,000  board  feet  per 
acre  in  the  hardwood  types,  or  600  board  feet  per  acre  in  the  pine 
types. 

Second  growth,  uncut..  —  Stands  of  second  growth  having  at  least  60O  board 
feet  per  acre  in  trees  of  sawlog-size,  and  with'  less  than  10  percent 
of  the  sawlog-size  trees  removed. 

Second  growth ^  partly  cut.  —  Stands  of  second  growth  from  which  10  percent 
or  more  of  the  sawlog-size  trees  have  been  removed  but  with  the  re- 
maining stand  containing  60O  or  more  board  feet  per  acre. 

Under  Sawlog  Size 

Second  growth.  —  Young  second-growth  stands  in  which  the  volume  of  timber 
in  trees  of  sawlog  size  is  less  than  6OO  board  feet  per  acre  and  the 
remainder  of  the  trees  are  below  sawlog  size. 
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Reproduction.    —  St-^.nds  too  young  to   classify  as   second  gro-v^th  having  at 
least  80  well  distributed   seedlings  per  acre. 

Clear-cut.    —  Cut-over  areas  having  insufficient  young  grorth  to   qualify 
either  as   second  growth  or  reproduction. 

Volume  Estimates 

Board-foot  volume.  —  Only  the  saw-timber  portion  of  sarlog-size  trees  are 
included  in  this  estimate.   Top  diameters  vary  with  the  limits  of 
usable  material.   Deductions  are  made  for  woods  cull  and  for  loss  in 
sawing  at  the  mill. 

Cordwood  volame.  —  This  voluiTie  (including  bark)  is  derived  from  the  follow- 
ing sources; 

1.  The  sawlog  portion  of  sawlog-size  trees. 

2.  The  portion  of  saw-timber  trees  not  usable  as  sawlogs  but,  accept- 
able as  cordwood.   This  includes  the  upper  stems  of  pine  and  cedar 
and,  unless  otherwise  noted,  the  upper  stems  and  limbs  of  hardwoods 
The  minijiium  diameter  limit  is  /^  0  inches  outside  bark. 

3^  The  full  stem  of  sound  under-sawlog-size  trees,  at  least  5  0  inches 
d.b.h- ,  to  a  variable  top  diameter  not  less  than  4  0  inches  outside 
bark. 

4.   The  estimated  sound  material  in  cull  trees. 

Deductions  for  cull  include  only  the  volume  in  defects  which  cause  the 
material  to  be  unsuited  for  cordwood.   Sweep  and  slight  crook  are  not 
regarded  as  defects. 

Cubic-foot   volume.    —  This  volume   is  derived  from  the   same   sources  as  the 
cordwood  volume   except  that  bark  is  not   included. 

Standard  cord.  —  A  stacked  pile  of  round  or  split  wood  bolts  measuring 

4'  X  4'  X  8'  and  estimated  to  contain  90  cubic  feet  of  wood  and  bark 
m  the  pine  and  cedar  species,  and  80  cubic  feet  of  wood  and  bark  in 
the  hardwood  species. 

■  Increment 

Growing  stock.  —  The  sum  of  the  volumes  of  all  sound  trees  5.0  inches  d.b.h. 
and  larger;  dead  and  cull  trees  and  tops  of  hardwood  not  included. 

Board-foot  increment.  —  Includes  the  net  growth  on  the  saw-timber  portion 
of  sawlog-size  trees,  plus  the  volume  in  sound  trees  reaching  sawlog- 
size. 
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Cordwood  increment,  —  Includes  the  net  growth  on  the  sound  stemwood  of 

pines  and  cedar  5.0  inches  d.b.h.  and  over,  on  under  sawlog-size  hard- 
v70ods ,  and  on  the  sawlog  portion  of  sawlog-size  hardwoods,  plus  the 
sound-tree  volume  of  all  species  reaching  5.0  inches  d.b.h.  during  the 
increment  period. 

Cubic-foot  increment.  —  Omits  bark  volumes,  otherwise  material  is  identi- 
cal with  cordwood. 

Mortality- 
Mortality.  —  The  volume  lost  from  the  growing  stock  of  the  forest  through 
the  death  of  individual  trees.  Natural  causes  of  mortality  include 
lightning,  tree  competition,  old  age,  disease,  insects,  drought,  and 
wind.   Fire  is  the  major  man-caused  source  of  mortality. 

Site  Quality 

Good  site.  —  Land  representing  the  best  growing  conditions  in  the  region 
usually  located  in  coves,  along  streams,  and  on  the  lower  north  and 
east  slopes.  Stands  composed  of  desirable  species  of  good  form. 
Mature  dominant  yellowpoplar  trees  on  this  site  rdll  average  four  or 
more  l6-foot  logs  per  tree,  other  hardwoods  three  or  more  logs,  short- 
leaf  pine  four  or  more  logs,  and  white  pine  and  hemlocK  five  or  more. 

Fair  site.  —  Land  representing  average  growing  conditions  in  the  region , 
usually  found  on  the  lower  south  and  west  slopes  and  upper  north  and 
east  slopes.  Mature  dominant  yellowpoplar  trees  on  this  site  will 
average  two  to  four  l6-foot  logs  per  tree,  other  hardwoods  one  and 
one-half  to  three  logs,  shortleaf  pine  two  to  four  logs,  and  white 
pine  and  hemlock  three  to  five  logs. 

Poor  site.  —  Land  representing  below  average  growing  conditions  usually 
located  on  upper  south  and  west  slopes  and  dry  ridge  tops  where  soil 
depth  and  moisture  are  deficient.  Rock  outcrops  are  frequent  and  the 
soil  contains  numerous  rock  fragments.   This  site  excludes  land  in- 
capable of  growing  commercial  timber,  which  is  classified  as  non- 
productive forest  land  (table  2),  Mature  hardwood  trees  rill  average 
about  one  l6-foot  log  per  tree,  shortleaf  pine  less  than  two  logs  and 
white  pine  and  hemlock  less  than  three  logs. 
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Hardwood  Log  Grades 

Hardwood  Log  Grades.  -  Applicable  to  yellowpoplar ,  basswood,  maple,  black 
cherry,  ash,  northern  red  oak,  white  oak,  chestnut  oak,  red  oaks, 
birch,  beech,  hickory. 


Log  grade 


Minimum 
length 
of  log 


Minimum 
diameter 
at  small 

end  of 
log 


Allowable 
proportion 
of  gross 
scale  in 
defects'" 


Surface  requirements 


Proportion 
of  3  visi- 
ble faces 
that  must 
be  clear 


Allowable 
number  of 
cuttings 


Minimum 
length 
of 
cuttings 


Feet 

Inches 

Percent 

Percent 

Number 

Feet 

No. 

1 

(butt  logs) 

10 

12-;:-;;- 

25 

80 

1 

8 

No. 

1 

10 

16 

UO 

80 

2 

5 

No. 

2 

8 

12 

uo 

66 

2 

k 

No. 

2 

12 

10 

uo 

66 

3 

k 

No, 

3 

10 

8 

uo 

50 

No 

limit 

3 

No. 

3 

10 

11 

50 

uo 

No 

limit 

3 

"-If  the  total  permissible  defect  is  represented  by  sweep,  the  log 
should  be  degraded  one  grade.  Mineral  stain  or  blackheart  permissible 
in  not  over  one-half  of  the  diameter.  More  than  this  will  degrade  the 
log.   If  the  blackheart  or  mineral  stain  will  not  produce  high  grade  No. 
3  common  lumber,  it  should  be  scaled  out. 

"""Applies  to  sugar  maple,  basswood,  cherry,  ash,  and  northern  red  oak, 
all  other  hardwoods  must  be  two  inches  larger  to  qualify  as  No .  1  logs. 
Wo-rm  holes  not  permitted  in  any  No.  1  logs. 
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PREFACE 


Through  the  McSweeny-McNary  Act  of  1928,  Congress  authorized  the 
Secrei,ary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  t.he  United  States   The  Forest  Survey  vas  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Forest  S>:periment  Stations  is  responsible  for  the  work  in  its 
territory.   In  tne  Middle  Atlantic  States  the  Forest  Survey  is  an  activity 
of  the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  divided  into  5   major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  con- 
dition of  forest  lands,  and  the  quantity,  species,  and 
quality  of  the  timber  on  these  lands. 

2.  Grorth.   Determination  of  the  current  rate  of  timber  growth. 

3.  Drain.   Determination  of  the  amount  of  industrial  and  domestic 
rood  use,  and  the  total  loss  resulting  from  fire,  insects, 
disease,  suppression,  and  other  causes. 

/V.   Requirements.   Determination  of  the  current  and  probable 
future  requirements  for  forest  products  by  all  classes  of 
consumers. 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  find- 
ings to  one  another  and  to  other  economic  factors  as  a  basis 
for  public  and  private  policies  and  plans  of  forest  land  use 
and  management. 

This  progress  report  presents  information  on  one  part  of  the  inven- 
tory phase  of  the  Survey  and  deals  specifically  v.'ith  the  geographic  dis- 
tribution of  the  more  important  commercial  forest  trees  in  North  Carolina. 

The  report  is  made  possible  through  the  assistance  received  from  the 
personnel  of  the  Work  Projects  Administration.   Particular  credit  is  due 
Mr.  W.  H.  Winston  and  Mr.  Harry  Watkins  of  the  Work  Projects  staff.   The 
preparation  of  the  maps  from  the  basic  field  data  were  official  projects 
76^-32-3-3  and  165-2-32-Q4. 


Assisting  Survey  Staff 


G.    E.   Ilorrill)   Preparation  of 
T.    C.    Evans      )   Tables   of  Volume 


11 


CONTENTS 

Page 
Preface  .  i 

Purpose  of  Report  1 


Method  of  Constructing  Maps 

1 

Maps  based  on  forest   types 

2 

Maps  based  on  species  and  diameter-class 

2 

The  Forests  of  North  Carolina 

3 

Species 

3 

Forest  types 

3 

Forest  conditions 

3 

Forest  Sur^/ey  Releases  Pertaining  to   North  Carolina 

4 

Distribution  Maps  of  Conmercial  Forest  Trees 

5 

Loblolly  pine 

6 

Shortleaf  pine 

7 

Longleaf  pine 

8 

Pond  pine 

9 

Virginia  pine 

10 

■.7hite  pine 

11 

Redcedar 

12 

Heraloclc 

13 

C^^Dress 

U 

Red  oaK 

15 

White   oak 

16 

Chestnut  oak 

17 

Chestnut 

18 

Ash 

19 

Hickory 

20 

Sweet  gum       '-'' 

21 

S^^eetgum 

22 

Blackguin 

23 

Blackgura 

24 

Yellowpoplar 

25 

YellovTpoplar 

26 

Basswood 

27 

111 


THE  DISTRIBUTION  OF  C0I1MERCIAL  FOREST  TREES 
IN  NORTH  CAROLINA 


PURPOSE  OF  REPORT 

The  geographic  distribution  of  the  species  of  forest  trees  and 
their  sizes  is  of  considerable  economic  importance  to  the  wood-using  indus- 
tries.  The  ordinary  forest  type  maps  are  valuable  for  many  purposes  but 
for  industrial  use  maps  are  needed  which  show  where  certain  species  and 
tree  sizes  are  most  abundant-  Established  plants  must  i^now  the  location 
of  areas  with  suitable  timber  supplies  and  prospective  wood-using  indus- 
tries need  the  same  information  as  an  aid  in  selecting  desirable  locations. 

The  maps  included  in  this  report  are  designed  to  pro\/"iae  more  defi- 
nite information  regarding  the  location  of  forest  tree  species  in  Nortn 
Carolina,   They  show  where  selected  species  of  commercial  importance  occur 
and,  what  is  more  important  from  an  industrial  standpoint ^  the  areas  of 
dense  concentration-   Forest  industries  can  thus  avoid  the  expense  of  wide 
reconnaissance  and  can  concentrate  their  v/ood  procurement  activities  in  the 
most  favorable  localities - 

^ETHOD  OF  CONSTRUCTING  MPS 

The  sample  plots  established  in  1937  and  1938  by  tne  Forest  Survej^ 
in  the  comprehensive  inventory  of  the  forest  resources  of  North  Carolina 
have  been  used  in  the  construction  of  these  maps.   The  plots  were  located 
at  intervals  of  one-eighth  of  a  mile  on  parallel  compass  lines  10  miles 
apart  extending  across  each  of  the  snrvey   units  into  which  the  state  was 
divided  (fig.  1).   The  data  recorded  on  each  forest  plot  included  a  brief 
over-all  description  of  the  forest  stand  and  a  tally  of  the  species,  number, 
and  size  of  all  forest  trees  one  inch  and  larger  in  diameter  at  breast 
height. 


0       2040     60 
SCALE    OF   MILES 


FIGURE   1-  APPROXIMATE     LOCATION    OF     SURVEY  LINES    IN    NORTH     CAROLINA. 


This  procedure  gave  an  accurate  picture  of  the  timber  stand  on  each 
forest  plot,  but  because  of  the  necessity  for  using  a  sampling  method 
rather  than  a  100  percent  tally  of  all  forest  land,  each  plot  represents 
about  800  acres  of  forest..  Obviously  many  local  concentrations  of  timber 
could  not  be  sampled  and  the  maps  are  therefore  not  reliable  for  locating 
timber  on  small  ownerships.   Nearly  38,000  uniformly  distributed  plots  in 
North  Carolina  do  provide,  however,  a  dependable  measure  of  the  commercial 
concentration  of  certain  species  and  sizes  within  counties. 

On  each  map  the  total  volume  of  sound  trees  is  shown  by  diameter 
class  for  each  unit  and  for  the  state.   The  volume  of  the  under-sawlog-size 
trees  is  given  in  cords  and  the  net  volume  of  sav;-timber  material  is  given 
in  board  feet  measured  by  the  International  ^-inch  rule,  a  close  approxi- 
mation of  green  lumber  tally.   In  a  few  units  the  volume  of  certain  species 
is  insignificant  and  is  not  shown  separately. 

The  accompanying  maps  are  of  two  distinct  kinds;  those  based  upon 
forest  types  and  those  based  upon  species  and  diameter  class.   They  are 
described  as  follows. 

I-Iaps  Based  on  Forest  Types 

The  maps  showing  the  distribution  of  longleaf ,  loblolly,  shortleaf , 
pond,  and  Virginia  pines  are  based  upon  forest  types.   That  is,  every  dot 
represents  a  forest  plot  on  which  the  particular  pine  species  is  predomi- 
nant.  In  the  map  showing  the  distribution  of  shortleaf  pine  in  North 
Carolina,  for  example,  each  dot  is  a  forest  plot  typed  in  the  field  as 
shortleaf  pine.   Other  pine  species  may  have  been  present  upon  the  plot  but 
not  in  sufficient  quantity  to  influence  the  type  classification.   This 
method  delineates  the  areas  dominated  by  a  particular  pine  species  and  is 
not  intended  to  indicate  the  maximum  range  of  the  species. 

Maps  Based  on  Species  and  Diameter  Class 

The  maps  showing  the  distribution  of  white  pine,  redcedar,  hemlock, 
cypress,  red  and  white  oaks,  chestnut  oak,  chestnut,  ash,  hickory,  sweet- 
gum,  blackgum  and  tupelo ,  yellowpoplar ,  and  basswood  are  based  on  the 
occurrence  of  individual  trees  on  the  sample  plots.  For  example,  each  dot 
on  the  maps  showing  the  distribution  of  redcedar  represents  a  plot  on  which 
there  was  at  least  one  sound  redcedar  tree  8.-0  inches  or  larger  in  diameter. 
On  many  of  these  plots  there  were  undoubtedly  several  large  redcedars.  As 
every  species  is  not  plotted  uniformly  in  regard  to  the  number  of  indi- 
vidual trees  per  plot  or  size-class  represented,  the  basis  is  given  in  the 
legend  of  eacn  map.  The  distribution  of  oaks,  gums,  and  yellowpoplar  18.0 
inches  d.b.h.  and  larger  has  been  presented  to  facilitate  industrial  use  of 
these  premium  sizes. 
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THE  FORESTS  OF  NORTH  CAROLINA^ 


Species 

For'est.s  occupy  18  million  acres,    .5'^  percent,  of   tne   land  area  of   the 
state.      LobiOuiy  pine   is   the  most  abundant   species,   doEiinating  the  forest 
o/p-r  much  of  the  Coastal  Plain.      Blackgum,   tupelo  ,  and  pond  pine  are  also 
important  m  many  of  the   swamps  of  this  area.     Shortleaf  pine  is  most 
common   m  the  Piedmont  of  North  Carolina  although  it   is   largely   replaced  bj'- 
Virginia  pine   in  that  part  of   the  Piedmont  bordering  the  Blue  Ridge.      A 
great    /ariety  of   species  are  found   in   the  mountain  region.      Sound  dead  and 
d3'"ing  chestnut  has  the  greatest  commercial   volume  of  any  single   species   in 
the  mountains  but  yellowpoplar  ana  se^reral   species  of  oaks  are  more  impor- 
tant as  a   future   soun-e  of   sawtimber       Throughout   the   state   the  hardwoods 
intermingle  with  the  pines  and  altogether  constitute  nearly  one-half  of   the 
total   sound-tree   volume. 

Forest  Types  • 

The   lobjolly  pine-nardwoods   type   is   the  most  extensive,   occupying  26 
percent  of   the  forested  land  in  the   state       About   1?  percent  of   the   forest 
is   in  the  shortleaf  pme-nardvroods   type..      The  third   largest  pine   t^/pe  is 
pond  pine-hardwoods  found  on  nearly  tv/o  million  acres  in   tne  Coastal  Plain, 
11  percenr.  of  the  total  forest  land.      Smaller   in  area  are  the   longleaf  pine- 
narawoods ,  Virginia  pine-hardwoods,  and  white  pine-nardv/oods  types,  which 
occupy/    respectively  five,  four,  and  two  percent  of  the  forest  area. 

Nearly?   four  million  acres  of   forest,    22  percent  of   tne   total,    is 
classified  as  upland  hardwoods.      This   broad  classification  covers  a   variety 
of  hardwood  species   combinations  but  in  general   the  hardwood   forests  of   the 
Piedmont  are  an  oak-hicKo ry  association  and  those  of  the  mountains  are  oak- 
hickor^'"  and  oaK-chestnut.      The  bottomland  hardwoods  tjpe  is  found  chiefly 
in  the  large   swamps  and   ri^er  o  ^er-f  i.ov;  basins  of  the  Coastal  Plain.      It 
occurs   on  about   13  percent  of   the  forest   land,. 

Forest  Conditions 

The  forests  of  the   state  are  predominantly  second  grov;th.      Old-growth 
stands  occupy  only  12  percent  of   the   forest  land,   and  many   of  them  are   sm^ll 
scattered  tracts   in  themselves  of  limited  commercial   importance.      The  7«^ 
miLxion  acres  of   second-growth   sawtdmber  constitute   ^2  percent  of   the   forest 
area.      About  eight  miltion  acres,   45  percent,  are   stocKed  v/itn  young  second 
growth   under-sawlog-size-      The  mountain   region   has  the   highest  proportion- 
ate area  stocked  with  thes^  5"oung  stands.      Less  than  two  percent  of  the  for- 
est   land  is  clear-''Ut  and  not   restocking,  practical!}'-  all  of   it   in  the 
Coastal   Plain.. 


i/ A  detailed  descripr.ion  of  North  Carolina's   forest  resources  and 
industries  is  presented  in  the  Forest  Survey  Releases   lisr.ed  on  page   4. 
Copies  of  T^hese   releases  may  be  obtained  by  writing  the  Appalachian  Fores' 
Experiment  Station,   Asheville,   North  Carolina. 


-3- 


FOREST  SURVEY  RELEASES  PERTAINING  TO  NORTH  CAROLINA 

Forest  Resources  of  the  Southern  Coastal  Plain  of  North  Carolina. 
Forest  Survey  Release  No.  U^   April  1,  19^0.   (Survey  Unit  No.  1). 

Forest  Resources  of  the  Northern  Coastal  Plain  of  North  Carolina. 
Forest  Survey  Release  No.  5,  June  15 »  1940.   (Survey  Unit  No.  2). 

Forest  Resources  of  the  Piedmont  Region  of  North  Carolina. 

Forest  Survey  Release  No.  6,  November  15,  194-0.   (Survey  Unit  No.  3) 

Forest  Resources  of  the  Mountain  Region  of  North  Carolina. 
Forest  Survey  Release  No.  7,  April  1,  1941.   (Survey  Unit  No.  U) • 
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DISTRIBUTION  MPS  OF  C0I4MERCIAL  FOREST  TREES 


Map 

Loblolly  pine 
Shortleaf  pine 
Longleaf  pine 
Pond  pine 
Virginia  pine 
White  pine 
Redcedar 
Hemlock 
C3a3ress 
Red  oak 

yi'hite  oak 
Chestnut  oak 
Chestnut 
Ash 
Hickory 

Sreetgum 
Blackgum 
Yellov?poplar 
Bassrood 


Tree  Species  Included 

Loblolly  pine 

Shortleaf  pine 

Longleaf  pine 

Pond  pine 

Virginia  pine 

Eastern  v;hite  pine 

Eastern  redcedar 

Eastern  hemlock,  Carolina  hemlock 

Baldcypress,  pondcypress 

Black,  scarlet,  water,  willow,  southern  red, 
cherrybark,  and  northern  red  oak. 

White  oak,  swamp  chestnut  oak 

Chestnut  oak 

American  chestnut 

White,  red,  green,  and  Carolina  ash 

Bitternut,  water,  shagbark,  mockernut,  and 
pignut  hickory. 

Sweetgum 

Blackgum,  water  tupelo 

Yellowpoplar 

American,  white,  and  Carolina  basswood. 
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PREFACE 


Through  the  McSweeny-McNary  Act  of  1928,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  was  organized  by  the 
Forest  Service  lo  carry  out  the  provisions  of  the  Act,  and  each  of  the 
12  Regional  Forest  Kxperiment  Stations  is  responsible  for  the  work  in 
its  territory„   In  the  Middle  Atlantic  States  the  Forest  Survey  is  an 
activity  of  the  Appalachian  Forest  E-qDeriment  Station,  Ashe^/ille,  North 
Carolina. 

The  TOrk  of  the  Survey  is  divided  into  5  major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  con- 
dition of  forest  lands,  and  the  quantity,  species,  and 
quality  of  the  timber  on  these  lands. 

2.  Grorth.   Determination  of  the  current  rate  of  timber  growth. 

3.  Drain.   Determination  of  the  amount  of  industrial  and  domestic 
vrood  use,  and  the  total  loss  resulting  from  fire,  insects, 
disease,  suppression,  and  other  causes. 

U-      Requirements.   Determination  of  the  current  and  probable 
future  requirements  for  forest  products  by  all  classes  of 
consumers. 

5«  Policies  and  plans.  Analysis  of  the  relation  of  these  find- 
ings to  one  another  and  to  other  economic  factors  as  a  basis 
for  public  and  pri^rate  policies  and  plans  of  forest  land  use 
and  management. 

This  progress  report  presents  information  on  one  part  of  the  inven- 
tory phase  of  the  Survey  and  deals  specifically  with  the  geographic  dis- 
tribution of  the  more  important  commercial  forest  trees  in  South  Carolina. 

The  report  is  made  possible  through  the  assistance  received  from 
the  personnel  of  the  Work  Projects  Administration,  Particular  credit 
is  due  Mr.  W.  H.  Winston  and  Mr,  Harry  V/atkins  of  the  Work  Projects  ^taff . 
The  preparation  of  the  maps  from  the  basic  field  data  were  official  proj- 
ects 765-32-3-3  and  165-2-32-94= 
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DISTRIBUTION  OF  COM-'IERCIAL  FOREST  TRESS 
IN  SOUTH  CAROLINA 


PURPOSE  OF  REPORT 


The  freographic  distribution  of  the  species  of  forest  trees  and 
their  size.<^  is  of  considerable  economic  importance  to  the  wood-using  in- 
dustries.  The  ordinary  forest  type  maps  are  valuable  for  many  purposes 
but  for  industrial  use  maps  are  needed  which  show  where  certain'  species 
and  tree  sizes  are  most  abundant.   Established  plants  must  Know  the  lo- 
cation of  areas  with  suitable  timber  supplies  and  prospective  wood-using 
industries  need  the  same  information  in  order  to  select  desirable  loca- 
tions. 

The  maps  included  in  this  report  are  designed  to  pro\/ide  more  defi- 
nite information  regarding  the  location  of  forest  tree  species  in  South 
Carolina.   They  show  where  selected  species  of  commercial  importance  occur 
and,  rnat  is  more  important  from  an  industrial  standpoint,  the  areas  of 
dense  concentration.   Forest  industries  can  thus  avoid  the  expense  of  ride 
reconnaissance  and  can  concentrate  their  wood  procurement  activities  in 
the  most  favorable  localities. 

lETHOD  OF  CONSTRUCTING  MAPS 

The  sample  plots  established  in  1934  and  1936  by  the  Forest  Survey 
in  the  comprehensive  inventory  of  the  forest  resources  of  South  Carolina 
have  been  used  in  the  construction  of  these  maps.   The  plots  were  located 
at  intervals  of  one-eighth  of  a  mile  on  parallel  compass  lines  10  miles 
apart  extending  across  each  of  the  survey  units  into  which  the  state  was 
divided  (fig.  l).   The  data  recorded  on  each  forest  plot  included  a  brief 
over-all  description  of  the  forest  stand  and  a  tally  of  the  species,  num- 
ber, and  size  of  ail  forest  trees  one  inch  and  larger  in  diameter  at 
breast  height. 


FIGURE    I-  APPROXIMATE    LOCATION    OF    SURVEY    LINES   IN   30UTN     CAROLINA. 


This  procedure  gave  an  accurate 
picture  of  the  timber  stand  on  each 
forest  plot,  but  because  of  the  neces- 
sity for  using  a  sampling  method  rather 
than  a  100-percent  tally  of  all  forest 
land,  each  plot  represents  about  800 
acres  of  forest.   Obviously  man^^  local 
concentrations  of  timber  could  not  be 
sampled  and  the  maps  are  therefore  not 
reliable  for  locating  timber  on  small 
owTierships.   Nearly  2A,000  uniformly 
distributed  plots  in  South  Carolina  do 
provide,  however,  a  dependable  measure 
of  the  commercial  concentration  of 
certain  species  and  sizes  within  coun- 
ties. 


On  each  map  the  total  volume  of  sound  trees  is  shown  by   diameter- 
class  for  each  unit  and  for  the  state.   The  volume  of  the  under-sarlog- 
size  trees  is  given  in  cords  and  the  net  volume  of  savr-timber  material  is 
..given  in  board  feet  measured  by  the  International  ^-inch  rule,  a  close 
approximation  of  green  lumber  tally.   In  a  fev7  units  the  volume  of  certain 
species  is  insignificant  and  is  not  shovm  separately. 

The  accompanying  maps  are  of  two  distinct  kinds j  those  based  upon 
forest  types  and  those  based  upon  species  and  diameter-class.   They  are 
described  as  follows. 

Maps  Based  on  Forest  Tj/pes 

The  maps  showing  the  distribution  of  loblolly,  shortleaf ,  longleaf , 
slash,  and  Virginia  pines  are  based  upon  forest  tj'pes.  That  is,  every 
dot  represents  a  forest  plot  on  which  the  designated  pine  type  is  pre- 
dominant.  On  the  map  showing  the  distribution  of  loblolly  pine  in  South 
Carolina,  for  example,  each  dot  is  a  forest  plot  typed  in  the  field  as 
loblolly  pine.  Other  pine  species  may  have  been  present  upon  the  plot  but 
not  in  sufficient  quantity  to  influence  the  t^^e  classification.  This 
method  delineates  the  area  dominated  by  a  particular  pine  species  and  is 
not  intended  to  indicate  the  maxiraura  range  of  any  one  species. 

Maps  Based  on  Species  and  Diameter  Class 

The  maps  showing  the  distribution  of  redcedar,  cypress,  red  and 
white  oaks,  hickory,  sweetgum,  blackgum  and  tupelo  ,  and  yellowpoplar  are 
based  upon  the  occurrence  of  individual  trees  on  the  sample  plot   For 
example,  each  dot  on  the  map  showing  the  distribution  of  cjrpress  represents 
a  plot  on  which  there  was  at  least  one  sound  cypress  tree  12.0  inches  or 
larger  in  diameter  at  breast  heights   On  many  of  these  plots  there  were 
undoubtedly  several  large  cypresses.  As  every  species  was  not  plotted 
uniformly  in  regard  to  the  namber  of  individual  trees  per  plot  or  size- 
class  represented,  the  basis  is  given  in  the  legend  of  each  map.   The  dis- 
tribution of  oaks,  gums,  and  yellowpoplar  18.0  inches  d.b.h.  and  larger 
has  been  presented  to  facilitate  industrial  use  of  these  premium  sizes. 

THE  FORESTS  OF  SOUTH  CAROLINA-^ 

Species 

In  South  Carolina  forests  occupy  about  11  million  acres,  55  per- 
cent of  all  the  land.  Loblolly  pine  greatly  exceeds  the  other  species 
in  abundance,  particularly  in  the  Coastal  Plain.   Shortleaf  pine,  second 
in  volume  rating,  is  concentrated  in  the  Piedmont  but  occurs  throughout 

l/A  detailed  description  of  South  Carolina's  forest  resources  and 
industries  is  presented  in  the  Forest  Survey  Releases  listed  on  page  3. 
Copies  of  these  releases  may  be  obtained  by  writing  the  Appalachian  For- 
est Experiment  Station,  Asheville,  North  Carolina. 
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the  state   Longleaf  pine  is  common  in  the  Coastal  Plain  but  comparatively- 
rare  elsewhere   Slash  pine  grows  in  the  extreme  southern  portion  ana 
Virginia  pine  in  the  extreme  northwestern  portion  of  the  state  but  the 
quantity  of  both  these  species  is  small- 

Sweetgum  leads  the  hardwoods  in  board-foot  volume  and  is  especially 
abundant  in  the  northern  part  of  the  Coastal  Plain.   Blackgum  and  tupelo 
also  make  up  a  high  proportion  of  the  stand  in  that  area  and  to  a  smaller 
degree  in  the  entire  Coastal  region •   The  red  and  white  oaks  are  distrib- 
uted throughout  the  state  but  attain  their  best  development  along  the 
larger  rivers  near  the  coast,   Many  other  hardwoods  are  common,  notably 
yellowpoplar ,  ash,  and  several  species  of  hickory. 

Forest  Types 

The  pine  types  occupy  73  percent  of  the  forest  land.   There  are 
about  four  million  acres  of  loblolly  pine-hardwoods,  two  million  acres  of 
shortleaf  pine-hardwoods  including  Virginia  pine,  and  1,8  million  acres 
of  longleaf  and  slash  pine. 

Hardwood  types  occupy  the  remaining  2.9  million  acres  of  the  forest 
land.   The  bottom-land  hardwoods,  2,-2  million  acres  in  extent,  are  located 
in  extensive  bottom  lands  of  the  Coastal  Plain.   They  are  an  important 
component  of  the  forest  because  they  contain  a  high  proportion  of  old- 
grov,'th  material.   The  upland  hardwoods  type,  which  occupies  700.000  acres 
in  the  Piedmont  and  Coastal  Plain,  is  usually  composed  of  oaks,  hickories 
and  yellowpoplars  in  mixture  v.'ith  other  hardwoods  of  less  common  occurrence, 

Forest  Conditions 

About  15  percent  of  the  forest  land  is  stocked  with  old-growth  tim- 
ber, 13   percent  is  stocked  with  sawlog-size  second  growth,  L\   percent  vdth 
under-sawlog-size  second  growth,  and  one  percent  is  clearcut  and  not  re- 
stocking.  Almost  one-half  of  the  1  6  million  acres  of  old  grov.'th  are 
bottom-land  hardwoods-   The  4-6  million  acres  of  second-growth  sav/  timber 
are  distributed  rather  uniformly  throughout  the  state  and  are  about  one- 
half  loblolly  pine-hardv;oods  ■   One-third  of  the  UK   million  acres  of  young 
second  growth  are  also  stocked  with  loblolly  pine.   Nearly  all  of  the 
12^,000  acres  of  clear-cut  land  are  located  in  the  northern  part  of  the 
Coastal  Plain. 


FOREST  SURVEY  RELEASES  PERTAINING  TO  SOUTH  CAROLINA 

Forest  Resources  of  the  Northern  Coastal  Plain  of  South  Carolina. 
Forest  Survey  Release  No.  1,  July  15,  1939.   (Survey  Unit  No.  2). 

Forest  Resources  of  the  Piedmont  Region  of  South  Carolina. 

Forest  Survey  Release  No,  2,  September  1,  1939-   (Survey  Unit  No.  3) 

Forest  Resources  of  the  Southern  Coastal  Plain  of  South  Carolina. 
Forest  Survey  Release  No.  3,  December  1,  1939'   (Survey  Unit  No.  1). 
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DISTRIBUTION  MPS  OF  COMMERCRL  FOREST  TREES 


Map 
Loblolly  pine 
Shortleaf  pine 
Longleaf  pine 
Slash  pine 
Virginia  pine 
Redcedar 
Cypress 
Red  oak 

White  oak 
Hickory 

ST7eetgum 
Blackgum 
Yeliov?poplar 


Tree  Species  Included 

-  Loblolly  pine 

-  Shortleaf  pine 

-  Longleaf  pine 

-  Slash  pine 

-  Virginia  pine 

-  Eastern  redcedar 

-  Baldcypress,  pondcypress 

-  Black,  scarlet,  water,  willow,  southern 
red,  cherrybark  ,  and  northern  red  oak 

-  White  oak,  swamp  chestnut  oak 

-  Bitternut,  water,  shagbark,  raockernut, 
and  pignut  hickory 

-  Sweet gam 

-  Blackgum,  water  tupelo 

-  Yeilowpoplar 
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PREFACE 


Through  the  McSweeny-McNary  Act  of  1^28,  Congress  authorized  the 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States,   The  Forest  Survey  was  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Forest  Experiment  Stations  is  responsible  for  the  work  in  its 
territory.   In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity 
of  the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina, 

The  work  of  the  Survey  is  divided  into  5  major  phases: 

1.  Inventory.  Determination  of  the  extent,  location,  and  condi- 
tion of  forest  lands,  and  the  quantity,  species,  and  quality 
of  timber  on  these  lands. 

2.  Growth .  Determination  of  the  current  rate  of  timber  growth. 

3 .  Drain,  Determination  of  the  amount  of  industrial  and  domestic 
wood  used,  and  the  total  loss  resulting  from  fire,  insects, 
disease,  suppression,  and  other  causes, 

U.      Requirements.   Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers, 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for 
public  and  private  policies  and  plans  of  forest  land  use  and 
management . 

This  progress  report  presents  information  on  one  part  of  the  inven- 
tory phase  of  the  Survey  and  deals  specifically  with  the  geographic  distri- 
bution of  the  more  important  commercial  forest  trees  in  Virginia, 

The  report  is  made  possible  through  the  assistance  received  from 
the  personnel  of  the  Work  Projects  Administration,  Particular  credit  is 
due  Mr.  T,  A,  Lindsey  of  the  Work  Projects  staff.   The  preparation  of  the 
maps  from  the  basic  field  data  was  official  project  165-2-32-94., 
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A  detailed  description  uf  the  forest  resource 
and  industries  will  be  contained  in  forthcoming  unit 
reports  for  the  Coastal  Plain,  Piedmont,  and  Mountain 
areas  uf  Virginia. 


THE  DISTRIBUTION  OF  COMMERCIAL  FOREST  TREES 
IN  VIRGINIA 


The  geographic  distribution  of  forest  tree  species  and  sizes  is  im- 
portant, to  Wood-using  industries,  particularly  when  their  effort  is  directed 
toward  the  production  of  war  materials.   Both  established  plants  and  pros- 
pective industries  must  know  the  location  of  species  and  sizes  suitable  to 
their  needs  if  they  are  to  concentrate  wood  procurement  activities  effec- 
tively. 

Maps  included  in  this  report  are  designed  to  show  the  occurrence  of 
selected  commercial  species  and  sizes  so  as  to  roughly  locate  areas  of  con-  . 
centration.   For  example,  in  Virginia,  sugar  maple  sixteen  inches  or  larger 
in  diameter  is  confined  to  the  mountains  and  is  found  in  some  concentration 
in  only  two  small  areas,  one  in  the  adjacent  Buchanan  and  Dickenson  Counties, 
the  other  in  Highland  County.   Industries  equipped  with  similar  information 
for  a  number  of  timber  species  may  lessen  considerably  the  time  and  cost  of 
wide  reconnaissance  for  their  timber  supply. 

CONSTRUCTION  OF  MPS 

The  procedure  used  by  the  Forest  Survey  is  to  establish  one-quarter- 
acre  sample  plots  at  intervals  of  one-eighth  mile  along  parallel  compass 
lines,  which  are  spaced  at  ten-mile  intervals  and  extend  across  the  five 
units  into  which  the  State  is  divided  (fig.  1).   The  maps  included  here  are 
based  upon  data  recorded  for  over  31.000  such  plots  established  in  19/fO.  On 
each  plot,  representing  approximately  800  acres,  the  required  information 


SURVEY    LINES 


SCALE     IN    MILES 
ti g 25 SO TB 100 


(^>..<\-r§: 


FIGURE  I  -  APPROXIMATE  LOCATION  OF  SURVEY  LINES  IN  VIRGINIA 


included  a  brief  description  ^f  the  stand,  and  a  tally  of  the  species, 
number,  and  sizes  ^f  all  trees  one  inch  and  larger  in  diameter  at  breast 
height. 

This  procedure  provides  an  accurate  description  of  each  forest  plot, 
and  a  dependable  measure  of  cummercial  concentration  over  large  areas,  but 
ignores  many  local  concentrations  which,  by  nature  of  the  sampling  tech- 
nique, Cjuld  nut  be  studied.   Consequently,  the  maps  are  not  reliable  for 
locating  timber  on  small  uvmerships. 

On  each  map.  the  t^tal  volume  in  sound  trees  is  shown  by  diameter 
class  for  each  Survey  unit,  and  for  the  State.   The  volume  of  under-sawlog- 
size  material  (softwoods  5.0-9.-'  inches  and  hardwoods  5.0-13.0  inches  in 
diameter)  is  shown  in  cords,  and  the  volume  of  saw  timber  in  board  feet  as 
measured  by  th'^  International  2;:-inch  rule,  a  close  approximation  tu  green 
liimber  tally. 

On  the  maps  showing  the  distribution  of  loblolly,  shortleaf,  and 
Virginia  pines,  each  dot  represents  a  plot  upon  which  the  indicated  species 
predominates.   F^r  example,  ^n  the  map  (p^g©  2.U)   for  loblolly  pine,  each 
dot  locates  a  plot  in  th^  Loblolly  pine  type,  in  which  loblolly  pine  is 
the  predominant  species-   Other  species  may  occur,  but  not  in  sufficient 
number  to  inf luencf-^  the  type  classification. 

Maps  for  species  other  than  loblolly,,  shortleaf,  and  Virginia  pines 
show  the  oc-urren^"^  of  specified  minimum  sizes  oi'   the  designated  species. 
Each  do^'  on  the  map  for  white  pine  (page  27),  for  example,  represents  a 
plG+  on  whi'^h  there  was  at  least  one  sound  white  pine  I6.O  inches  or  larger 
in  diameter.   Sincp  the  minimum  size  is  nut  constant  for  all  species,  each 
map  bears  its  own  legend  showing  the  class  of  material  plotted  on  it. 

THE  FORESTS  OF  VIRGINIA 

Species 

Excluding  235,900  acres  of  public  forest  area  reserved  from  cutting, 
and  I8l+,U00   acres  of  non-commercial  land  incapable  of  producing  merchantable 
timber,  the  forests  of  Virginia  occupy  over   1^  million  acres,  56  percent 
of  the  total  land  area.  Loblolly  pine  is  the  most  abundant  species,  aggre- 
gating over  seven  billion  board  feet  of  merchantable  volume,  29  percent  of 
the  total  for  all  species,  and  dominating  the  forest  area  over  much  of  the 
Coastal  Plain.   Shortleaf  pine,  second  in  abundance,  occurs  throughout  the 
State,  but  predominates  only  in  the  Piedmont.   Even  here,  to  the  north  and 
west  it  gives  way  to  the  less  desirable  but  more  aggressive  Virginia  pine, 
the  third  ranking  softwood. 

Over  most  of  the  area  a  great  variety  of  hardwoods  are  mixed  with 
the  pines,  and  constitute  nearly  half  of  the  total  board-foot  volume. 
Sweetgum  and  black  tupelo •  with  76  percent  of  their  volume  in  the  Coastal 
Plain,  are  second  only  to  the  widely  distributed  oaks  which  comprise  near- 
ly six  billion  board  feet,  and  yellowpoplar ,  two  billion  board  feet.   In 
sound  chestnut,  r-onfined  to  the  mountains  and  foothills,  there  are 
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three-quarters  of  a  billion  feet  of  saw  timber,  and  an  additional  six  mil- 
lion cords  of  non-sawtimber  material. 

Forest  Types 

The  hardwood  types,  extending  over  8.2  million  acres.  57  percpnt  of 
the  total  forest  area,  are  concentrated  in  the  northern  Piedmont  and  moun- 
tains, where  they  dominate  respectively  62  and  77  percent  of  the  forest. 
Tlie  upland  hardwood  type,  covering  a  wide  variety  of  hardwood  species  in 
mixture,  occupies  nearly  seven  million  acres,  ur  about  U^   percent  of  the 
total  forest  area.  While  nearly  half  of  this  is  in  the  mountain  units,  the 
type  is  found  throughout  the  State.   Even  in  the  predominantly  pine  Coastal 
Plain,  it  extends  over  23  percent  of  the  forest,  and  is  secondary  only  to 
the  loblolly  pine  type..   The  bottomland  hardwood  type,  found  chiefly  in 
the  swamps  and  river  bottoms  of  the  Coastal  Plain,  and  the  cove  and  north- 
ern hardwoods  uf  the  mountains  and  fojthills  comprise  the  remaining  1.5 
million  acres  of  hardwood  forest. 

Among  the  pine  t.ypes  ,  extending  over  6.2  million  acres,  the  loblolly 
pine,  confined  to  the  Coastal  Plain,  and  the  shortleaf  and  Virginia  pine 
types,  concentrated  in  the  Piedmont,  each  occ-upy  about  t,ww  million  acres. 
The  less  extensive  white  pine  and  hemiuck  types  of  the  mountains  occupy 
only  236,100  acres. 

Forest  Conditions 

Although   less   than  three  percent   of  the  forest  area    is   characterized 
by  old-growth  timber,    over  seven  million  acres   bear  saw].jg-size   stands   rang- 
ing in  volume  from  an  average  of   1,300  board  feet  per  acre   for  the   shortleaf 
pine  type   in   the  northern  mountains   to   over   5,500  board  feet  per  acre  for 
the   comparatively  dense    loblolly  pine   stands   >jf   the   Coas+al  Plain.      Over 
three  million  acres,   42  percent,   of   this   total    is   in   the  upland  hardwood 
type,  averaging  2,4^0   board  feet  per  acre. 

Of   the  6.6  million  acres   in  the  under-sawlog-size   stands,    53  percent 
is  in   the  upland  hardwood  type,   and  nearly   I6  percent   in   the  Virginia  pine 
type.      The  Coastal  Plain  contains  the   lowest  proportionate  area,   33  percent, 
in  these  young  stands.      Only  703*900  acres  were  classified  as   reproduction, 
more   than  half   of  which   is    located  in   the  Piedmont.      No  areas  were  clas- 
sified as   clearcut.    but    the   stocking  over  much  of   the  area    is   ^^evy  low, 
probably  not  averaging  over  45-50  percent   of   the   volume  desirable  under 
reasonable   forest  productivity. 
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DISTRIBUTION  MAPS  OF  COMMERCIAL  FOREST  TREES 
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PREFACE 

This  preliminary  report  has  been  prepared  to  make  available,  in 
advance  of  more  complete  unit  and  State  reports,  certain  basic  data  to 
facilitate  the  conduct  of  public  and  private  forest  enterprises  and  to 
furnish  the  War  Production  Board  with  information  on  the  volume,  quality, 
and  availability  of  critical  timber  species.   The  report  is  a  contribu- 
tion of  the  Forest  Survey  organized  by  the  Forest  Service  to  carry  out 
the  provisions  of  the  McSweeny-McNary  Act  of  May  1928.   This  act  author- 
ized the  Secretary  of  Agriculture  to  conduct  a  comprehensive  nation-wide 
survey  of  forest  resources. 

The  field  work  in  connection  with  this  report  was  done  in  19^0  by 
the  Appalachian  Forest  Experiment  Station,  and  involved  the  following 
major  items: 

1.  Determination  of  the  extent,  location,  and  condition  of 
forest  lands,  and  the  quantity  and  character  of  the  tim- 
ber on  these  lands. 

2.  Determination  of  the  current  rate  of  timber  growth. 

3.  Determination  of  industrial  and  domestic  wood  use,  and 
the  total  loss  from  fire,  insects,  disease,  suppression, 
and  from  other  causes. 

Information  on  the  existing  forest  resources  was  obtained  by  means 
of  315^00  quarter-acre  plots  established  at  intervals  of  one-eighth  of  a 
mile  on  compass  lines  10  miles  apart,  sampling  the  entire  State.   The 
statistical  sample  obtained  from  the  plot  records  forms  the  basis  for  all 
area  and  volume  estimates  in  this  report.   Data  on  consumption  of  forest 
products  for  industrial  and  domestic  purposes  were  obtained  in  the  first 
half  of  19A1  by  a  canvass  of  all  primary  manufacturing  plants  and  a  num- 
ber of  representative  consumers. 

The  characteristics  of  Virginia's  forests  are  shown  in  the  accom- 
panying tables  for  the  entire  State  and  separately  for  the  3  physiographic 
provinces  recognized  by  the  Forest  Survey.   A  large  part  of  the  following 
discussion  deals  with  the  forest  situation  in  the  State  as  a  whole.   For 
more  specific  information  relative  to  the  physiographic  divisions,  which 
differ  considerably  in  forest  characteristics,  refer  to  appropriate  tables, 
pages  l6  to  59  of  the  Appendix. 

In  process  of  preparation  are  separate  and  more  complete  reports 
on  the  Forest  Survey  findings  in  the  Coastal  Plain,  Piedmont,  and  Mountain 
units  or  provinces  of  the  State.   In  addition,  a  comprehensive  report  on 
the  forest  resources  of  the  entire  State  eventually  will  be  prepared. 
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VIRGINIA'S  FORESTS 

Forest  Area  and  Types 

The  present  commercial  forest  occupies  11^. h   million  acres,!/  56 
percent  of  the  total  land  area  (table  1).   Seven  major  forest  types  are 
recognized,  each  representing  broad  characteristics  of  forest  composition 
but  each  made  up  of  minor  associations  of  trees  (fig.  1).   Most  charac- 
teristic of  the  Coastal  Plain  province  are  the  loblolly  and  bottomland 
hardwood  types.   Shortleaf  pine±/  and  Virginia  pine  types  are  more  prev- 
alent on  the  Piedmont  than  elsewhere.  White  pine  and  "the  cove  hardwood 
typesl/  are  confined  mostly  to  the  Mountains.   The  upland  hardwood  type 
is  found  in  the  Mountains,  Piedmont,  and  to  a  lesser  extent  in  the 
Coastal  Plain.   In  the  State  as  a  whole  hardwood  types  predominate,  oc- 
cupying 8.2  million  acres  with  softwood  types  second,  occurring  on  6.2 
million  acres  (table  2). 

Species 

The  fifty  or  more  commercial  tree  species  found  in  Virginia  have 
been  classified  into  5  major  species  groups;  oaks,  gums  and  yellowpoplar, 
other  hardwoods,  yellow  pines  (loblolly,  shortleaf,  and  Virginia),  and 
other  softwoods.   On  the  basis  of  total  cubic  volume  yellow  pines,  with 
36  percent  of  total,  are  most  prevalent  (table  3) •      Oaks  comprise  30  per- 
cent of  the  stand,  the  gums-yellowpoplar  1?  percent,  other  hardwoods  lA 
percent,  and  other  softv;oods  only  3  percent. 

Condition 

A  classification  of  the  forest  area  according  to  its  condition 
with  respect  to  size,  age,  and  cutting  history  of  the  timber,  discloses 
that  50  percent  of  the  total  area  is  in  saw-timber  stands  ,  k5   percent  is 
in  cordwood,  and  only  5  percentA/  is  reproduction  (table  2).   Significant 
are  the  facts  that  of  the  total  forest  area  only  2  percent  is  in  old- 
growth  and  the  remainder,  or  98  percent,  is  in  second-growth. 

l/Does  not  include  235,900  acres  of  State  and  Federal  forest  lands 
(78  percent  in  the  Shenandoah  National  Park,  15  percent  in  numerous  Fed- 
eral monuments,  cemeteries,  military  and  similar  areas,  and  7  percent  in 
various  State  parks)  upon  which  cutting  is  prohibited  and  18<4,900  of  for- 
est land  too  poor  to  produce  commercial  timber.   These  areas  were  not 
inventoried  and  are  not  included  except  in  land  use  tables  in  Appendix. 

2/A  variation  of  the  shortleaf  pine  type  (shortleaf-pitch  pine)  is 
found  in  the  Mountain  province.  This  is  shown  separately  in  figure  1  but 
is  combined  with  the  shortleaf  pine  type  elsewhere. 

^/Although  the  aggregate  area  of  cove  hardwoods  is  large,  individ- 
ual tracts  are  too  small  to  be  shown  on  the  State  map. 

^Clearcut  or  otherwise  denuded  forest  land  amounting  to  about  0.1 
percent  (18,600  acres)  of  the  commercial  forest  area  is  included  with  the 
reproduction  condition. 
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Board-Foot  Volume 

The  total  net  saw-timber  volume,  excluding  758. A  million  board  feet 
of  dead  chestnut,  is  estimated  at  24.. 3  billion  board  feet  (Int.  z;:-inch 
rule),  consisting  of  hardwoods  and  softwoods  in  about  eaual  proportion 
(table  A-)'   Ninety-two  percent  of  the  softwood  volume  is  made  up  of  the 
yellow  pines,  and  almost  one-half  of  the  board-foot  volume  in  hardwoods  is 
oak.   Of  the  total  board-foot  volume,  9A  percent  is  in  saw-tijnber  stands 
and  the  remainder  in  the  cordwood  areas. 

Trees  of  small  diameter  contain  most  of  the  saw-timber  volume. 
About  three-fifths  of  the  hardwood  volume  is  in  trees  under  20-inches 
d.b.h.  (table  5).  Almost  one-half  of  the  softwood  volume  is  in  trees 
under  13-inches  d.b.h.  and  over  four-fifths  is  in  trees  less  than  20- 
inches. 

The  average  saw-timber  stand  contains  about  3  5250  board  feet  per 
acre  (table  6).   The  heaviest  average  saw-timber  stand  per  acre  (5,A70 
board  feet)  is  in  the  loblolly  pine  type  and  the  lightest  (2,A-40  board 
feet)  in  the  upland  hardwood  type  —  the  former  being  the  most  prevalent 
pine  type  and  the  latter  being  dominant  among  the  hardwood  associations. 
Saw  timber  on  the  cordwood  areas  averages  about  150  board  feet  to  the  acre, 
principally  in  small  trees  or  in  the  form  of  holdovers  from  a  previous 
stand. 

Many  of  the  stands  are  understocked;  kl   percent  of  the  total  saw- 
timber  area  (52  percent  of  the  hardwood  and  A-0  percent  of  the  pine)  bears 
stands  of  less  than  2,000  board  feet  per  acre  (table  7)*   Saw-timber 
stands  averaging  10,000  or  more  board  feet  per  acre  occupy  only  4  percent 
of  the  saw-timber  acreage.  However,  most  of  the  board-foot  volume,  83 
percent,  is  in  stands  having  volumes  of  2,000  or  more  board  feet  per  acre. 

Cordwood  Volujne 

The  total  sound  cordwood  volume  in  living  trees  5-inches  d.b.h. 
and  larger  is  approximately  19'^«9  million  standard  cords  (table  8),   About 
Lh   percent  of  this  volume  is  in  sound  saw-timber  trees  —  6^.3  million 
cords  in  the  sawlog  sections  and  26,0  million  cords  in  the  upper  stems  of 
softwoods  and  the  upper  stems  and  limbs  of  hardwoods  —  39  percent  is  in 
sound  trees  below  saw-timber  size,  and  15  percent  is  contained  in  cull 
trees.   Not  included  are  9.6  million  cords  of  dead  chestnut. 

There  are  about  10A.'9  million  cords  of  species  commonly  used  for 
pulp;  about  three-fifths  are  softwoods,  chiefly  (96  percent)  yellow  pine. 
Four-fifths  of  the  hardwood  pulping  volume  is  made  up  of  the  gums- 
yellowpoplar  species  group. 

Forest  Growth 

In  19A-0,  the  net  growth  —  the  increase  in  growing  stock  after 
deducting  for  mortality  but  not  for  volume  cut  —  was  1.6  billion  board 
feet  of  saw  timber,  or  7.9  million  cords  of  all  sound  material.   This 
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net  growth  represents  an  average  of  112  board  feet  or  0.5  cords  per  acre  — 
6.6  percent  and  A-O  percent,  respectively,  of  the  growing  stock.   Approxi- 
mately 53  percent  of  the  net  growth,  in  saw-timber  material  only,  v/as 
contributed  by  the  softwood  species.   However,  5A-  percent  of  the  growth  of 
all  material,  including  both  saw  timber  and  cordwood,  was  produced  by  the 
hardwoods. 

Industrial  Use 

In  30  years  Virginia's  lumber  production  has  declined  sharply  — 
strong  evidence  of  a  diminished  saw-timber  supply.   The  cut  of  sawlogs 
reached  its  peak  in  1909  when  2.1  billion  board  feet  were  processed,  rank- 
ing Virginia  sixth  among  lumber-producing  states.   By  19A0  Virginia  had 
dropped  to  eleventh  in  state  production,  turning  out  1,1  billion  board 
feet  of  lu:nber  or  about  one-half  of  that  in  the  peak  year  (table  12). 

In  19^0,  2,763  sawm.ills  were  in  operation  (fig.  2).   Ninety-seven 
percent  of  these  mills,  sawing  almost  three-fourths  of  the  lumber,  were 
of  the  small  portable  type  of  less  than  10  thousand  board  feet  daily  capac- 
ity.  Two  percent  of  the  mills,  cutting  about  11  percent  of  the  lumber, 
had  daily  capacities  of  10  to  20  thousand  board  feet,  and  only  one  percent 
of  the  mills,  producing  about  I6  percent  of  the  lumber,  had  larger  capac- 
ities.  Two-thirds  of  these  larger  mills,  as  well  as  most  of  those  of 
medium  size,  were  located  in  the  Coastal  Plain.   Of  the  small  portable 
mills  the  greatest  concentration  {L,l^   percent)  was  in  the  Piedmont  and  the 
next  greatest  {37  percent)  in  the  Mountains.  Although  the  Coastal  Plain 
contained  the  lowest  number  of  small  mills,  a  total  of  507 >  they  far  out- 
numbered the  larger  mills. 

Large  mills  are  usually  associated  with  areas  of  more  abundant  saw 
timber,  larger  logs,  and  more  extensive  holdings  by  forest  industries, 
which  at  least  partly  explains  a  greater  abundance  of  these  plants  in  the 
Coastal  Plain  than  elsewhere.   The  Coastal  Plain  contains  only  one-fourth 
of  the  State's  forest  area,  yet  one-half  of  the  State's  sav/-timber  volume 
is  located  there.  Furthermore,  about  70  percent  of  the  total  softwood 
saw  timber  in  trees  over  l^-inches  d.b.h,  and  more  than  a  proportionate 
share  of  the  larger  diameter  hardwoods  are  found  within  this  province. 
Although  only  about  13  percent  of  the  forest  land  is  controlled  by  forest 
industry,  the  total  area  considerably  exceeds  that  of  "similar  ownership 
in  the  Piedmont  or  Mountains.   Notwithstanding  the  presence  of  some  large 
plants  in  the  Coastal  Plain,  most  of  the  lumber  cut  there,  as  well  as  in 
other  sections  of  the  State,  is  by  portable  sawmills;  demonstrating  that 
small  timber  holdings,  small-scale  logging,  small  mills,  and  part-time 
operation  and  employment  characterize  Virginia's  lumber  industry. 

In  1940,  more  wood  was  consumed  by  non-lumber  plants  and  for  poles, 
piling,  hewn  crossties,  mine  timbers,  fuel  wood,  and  fence  posts  than  for 
lumber  (table  12).   One  hundred  and  fifty-six  plants,  in  addition  to  the 
sawmills,  were  using  wood  as  a  primary  source  of  raw  material  (fig.  3). 
Amung  the  largest  of  these  were  the  9  pulp  mills,  A  of  which  were  located 
in  the  Coastal  Plain,  3  in  the  Mountains,  and  2  in  the  Piedmont.   The  most 
numerous  plants,  excluding  sawmills,  were  69  cooperage  mills,  largely 
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engaged  in  making  nail  keg  staves.   Other  plants  made  excelsior,  tanning 
extract,  veneer,  or  miscellaneous  products  including  handles,  insulator 
pins,  shingles,  and  boxes.   Altogether,  about  1,2  million  cords  of  wood 
were  used  in  these  plants  and  4-3  million  cords  were  used  for  fuel  wood, 
mine  timbers,  and  other  rough  products.   This  was  about  2.5  million  cords 
more  than  the  volume  of  sawlogs  used  by  the  lumber  industry. 1/ 

Commodity  Drain 

The  total  amount  of  wood  cut  (commodity  drain)  in  19A0  for  all  uses, 
including  that  shipped  outside  the  State,  was  1.3  billion  board  feet  of 
saw  timber  or  5.1  million  cords2/  of  all  sound  material  (table  13).   This 
drain  includes  both  the  utilized  and  wasted  portions  of  the  trees  cut. 

In  Board  Feet 

Approximately  two-thirds  of  the  drain,  in  saw-timber  material  only, 
consisted  of  softwood  species,  chiefly  (95  percent)  yellow  pines.   Slight- 
ly over  one-half  of  the  hardwood  saw-timber  drain  was  oak.  About  three- 
fourths  of  the  drain  in  softwood  saw  timber  and  a  shade  over  one-half  of 
that  in  hardwood  was  taken  from  trees  under  20-inches  d.b.h. 

In  Cords 

Of  the  drain  of  all  sound  material,  5-inches  d.b.h.  and  larger, 
2.7  million  cords  (53  percent)  was  taken  in  the  form  of  sawlogs  for  the 
production  of  lumber,  timbers,  and  ties.   Next  in  importance  was  fuel 
wood,  which  amounted  to  1.1  million  cords,  or  22  percent  of  the  total 
drain.  About  0.7  million  cords  went  into  pulpwood  and  the  remainder,  0.6 
million  cords,  went  to  other  uses  principally  cooperage,  mine  timbers, 
and  fence  posts. 

By  Provinces 

Eighty- two  percent  of  the  total  commodity  drain,  in  equal  propor- 
tions, was  in  the  Coastal  Plain  and  Piedmont  provinces  and  only  18  percent 
in  the  Mountains.   The  large  drain  in  the  Coastal  Plain  and  Piedmont 
reflects,  at  least  in  part,  a  greater  concentration  of  forest  industries, 
a  more  productive  forest,  and  a  larger  proportion  of  commercially  desir- 
able species  (loblolly  and  shortleaf  pines)  in  these  provinces  than  in  the 
Mountains . 


1/Wood  volumes  quoted  above  include  wood  brought  in  from  outside 
the  State  as  well  as  that  cut  in  the  State. 

2/Drain  expressed  in  cords,  in  addition  to  sawlog  portions  of 
trees  cut,  includes  the  usable  volumes  in  the  upper  stems  of  softwood 
saw  timber  and  in  small  trees  5.0  inches  d.b.h.  to  saw-timber  size. 
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By  Species-Groups 

Fifty-eight  percent  of  the  total  drain  for  all  commodities  consisted 
of  yellow  pine,  chiefly  loblolly  and  shortleaf.   Most  of  the  yellow  pine 
was  cut  in  the  Coastal  Plain  and  Piedmont,  where  this  species-group  consti- 
tuted 75  and  6l  percent,  respectively,  of  the  total  drain.   Only  in  the 
Mountains  was  the  drain  predominantly  in  hardwoods  —  comprising,  in  that 
province,  about  79  percent  of  the  total.   For  the  State  as  a  whole,  however, 
only  37  percent  of  the  total  drain  was  in  hardwoods  —  principally  oaks. 

By  Diameter  Classes 

An  analysis  of  total  commodity  drain  by  tree  diameter  classes  shows 
that  66  percent  of  the  19/fO  cut  was  in  trees  10-  to  20-inches  d,b,h,,  and 
that  about  one-half  of  this  amount  was  in  small  trees,  10-  and  12-inches. 
About  l6  percent  of  all  drain  was  in  trees  under  10-inches  and  approximately 
18  percent  was  in  the  large  trees,  20-inches  and  over.   The  distribution  of 
the  total  drain  in  cubic  feet  by  diameter  class  in  each  physiographic  prov- 
ince was  as  follows: 


Diameter  class 

Coastal  Plain 
Percent 

Piedmont 
Percent 

Mountain 

Inches 

Percent 

6-8 

11 

18 

18 

10-18 

67 

71 

55 

20  and  over 

22 

11 

27 

All  diameters 

100 

100 

100 

Future 

Timber 

Supplies 

Any  forecast  of  the  future  timber  supply  for  large  areas  is  a  diffi- 
cult undertaking,  because  of  the  many  factors  which  affect  the  growth  and 
development  of  the  forest.   Among  the  principal  elements  involved  are  normal 
commodity  drain,  excessive  drain  such  as  that  brought  about  by  war  demands, 
the  growth  rates  of  individual  trees  and  stands,  mortality,  cutting  prac- 
tices, and  stand  composition.   Variations  in  any  one  of  these  items  may  be 
sufficient  to  upset  even  the  most  carefully  computed  predictions,   ijever- 
theless,  a  forecast  even  though  more  qualitative  than  quantitative  may  be 
helpful  to  forest  industries,  public  forestry  organizations,  and  other 
public  and  private  agencies  vitally  interested  in  the  future  supply  of  tim- 
ber. 

A  comparison  betv/een  the  net  growth  and  drain  in  1^40  shows  a  net 
increase  of  1.3  percent  in  the  saw-timber  growing  stock  and  1.8  percent 
in  the  total  volume  in  sound  trees  5-inches  d.b.h.  and  larger  (, table  14). 
Assuming  that  all  growth  was  on  trees  that  eventually  will  be  cut,  the 
over-all  picture  as  to  the  future  timber  supply  appears  favorable.   But, 
within  certain  species  and  diameter  groups  the  situation  is  not  as  good  as 
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that  indicated  by  a  growth  surplus  f.^r  the  State  and  continued  cutting  at 
a  rate  equal  to  or  greater  than  19^0  may  create  serious  prcbiems  for  the 
irjdustries  and  lucalities  concerned.  A  ''ase  in  point  is  found  in  the 
Coastal  Plain  where  the  total  drain  upon  the  cedar  and  cypress  was  3  times 
the  net  increment,  and  the  total  grov/ing  stock  was  being  reduced  in  all 
diameter  classes.   Continued  heavy  cutting,  as  in  I'-^/^O ,  l9Al,  and  V^U2 
probably  will  result  in  the  virtual  elimination  of  white-cedar  saw  timber 
by  1950.   Furthermore,  there  was  an  inadequate  amount  uf  yuung-growth  to 
assure  a  significant  quantity  of  v/hite-cedar  sav/logs  at  any  time  in  the 
future.   The  cypress  may  las'"  longer  but,  at  the  present  rate  of  cutting, 
it  is  a  disappearing  species  in  Virginia. 

Of  greater  economic  importance  than  white-cedar  and  cypress  are  the 
oaks,  gums  and  yellowpoplar ,  and  the  yellow  pine  (shortleaf .  loblolly,  and 
Virginia)  species  groups.   Nearly  sixty  percent  of  the  wood  cut  in  19^0 
consisted  of  the  yellow  pines  and  about  four-fifths  of  that  cut  from  this 
species-group  was  fr^^m  loblolly  and  shortleaf.   In  the  same  year,  23  per- 
cent '.'f  all  the  Wood  harvested  was  oak  and  10  percent  gums  and  yellow- 
poplar.   It  is  quite  obvious  that  present-day  primary  wood-using  industries 
are  organized  largely  for  processing  one  or  the  other  of  the  above  species 
groups.   Hence,  a  forecast  as  to  the  probable  future  supply  of  these 
groups  is  most  important. 

The  Supply  of  Oak 

Assuming  a  rate  of  cutting  equal  to  that  of  1940  and  also  that  the 
cut  is  distributed  to  all  species,  the  possibilities  for  a  sustained  yield 
of  oak  3.re  encouraging,  although  much  of  the  oak  is  second-growth  and  a 
significant  proportion  Is   made  up  of  lower  quality  species. X/  Thus,  trees 
of  high  quality,  suitable  for  speciel  uses  such  as  ship  timbers,  are 
becoming  increasingly  hard  to  find.   Over  the  State,  the  1940  surplus  of 
growth  over  drain  involved  all  diameters  5-inches  d.b.h.  and  larger 
(, tables  15  and  l6).   As  a  result,  the  saw-timber  grov;ing  stock  increased 
1.8  percent  and  the  total  stand  gained  1.7  percent  in  cubic  volume.   Trees 
20-inches  and  over  d.b.h.  in  the  Mountain  province  v/ere  being  overcut  at 
a  rate  which,  if  continued,  would  soon  eliminate  must  of  the  larger  oaks 
in  that  section.   However,  a  large  area  ■vl'3  million  acres)  in  the  Moun- 
tains is  in  national  forest  where  cutting  practices  are  so  modified  that 
a  permanent  supply  of  large  oaks  --  although  probably  inadequate  to  meet 
all  industrial  requirements  —  should  be  available.   In  all  provinces  a 
supply  of  oak  under  20-inches  d.b.h.,  equal  to  or  greater  than  that  ol' 
the  present,  can  be  maintained  providing  the  rate  of  cutting  does  not 
exceed  that  of  1940,   This  is  also  true  of  larger  diameter  oaks  in  the 
Coastal  Plain  and  Piedmont  where  growth  surpluses  also  existed  in  trees 
20-inches  and  over. 


1/The  percent  distribution  of  the  oaks  based  on  cubic  volume  in 
trees  5.0  inches  d.b.h.  and  over  is:  white  oak  34?  chestnut  oak  19,  north- 
ern red  oak  12.  other  red  oaks  32,  and  other  white  oaks  3* 
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The  Supply  of  Gums  and  Yellowpoplar 

Except  in  the  10-  and  12-inch  diameter  class  in  the  Mountains,  the 
19A.0  net  growth  of  gums  and  yellowpoplar  exceeded  drain  in  all  diameters 
and  in  every  province.  As  a  result  of  the  surplus  growth  the  saw  timber 
and  total  growing  stock  increased  by  3.7  and  3.2  percent,  respectively. 
Hence,  it  is  indicated  that  the  gums  and  yellowpoplar,  as  a  species  group, 
will  continue  to  increase  in  volume  at  a  fairly  rapid  rate  providing  the 
cut  is  maintained  around  the  19/^0  level.   The  chief  danger  is  that  the 
commercial  preference  for  sweetguin  and  yellowpoplar  —  both  critical  spe- 
cies for  wa  '  use  —  will  cause  serious  shortages  of  these  more  desirable 
species  in  many  localities. 

The  Supply  of  Virginia  Pine 

From  the  facts  on  hand  it  appears  that  the  total  quantity  of  Vir- 
ginia pine  will  continue  to  increase,  unless  the  drain  materially  exceeds 
the  19/|.0  level.   Board-foot  growing  stock  showed  a  net  gain  of  3-2  percent 
during  the  year,  and  the  total  stand,  5-inches  d.b.h.  and  larger,  an  addi- 
tion of  A-.O  percent.   In  other  words,  the  rate  of  increase  of  the  total 
Virginia  pine  growing  stock  was  greater  than  that  of  any  other  major 
species-group  in  the  State.   Overcutting  occurred  among  small  saw-timber 
trees  of  the  Coastal  Plain,  in  those  of  medium  size  in  the  Mountains,  and 
in  large  saw-timber  of  the  Piedmont,   But,  the  growth  surpluses  in  trees 
of  other  diameters  v/ere  sufficient  to  effect  a  net  gain  in  the  total  grow- 
ing stock  in  each  province. 

The  favorable  situation  as  to  Virginia  pine  can  be  attributed  to 
at  least  2  factors:  (1)  the  species  reproduces  aggressively,  thus  enabling 
the  tree  to  invade  abandoned  fields  and  to  establish  itself  quickly  in 
burned-over  areas;  (2)  it  is  typically  a  rather  short,  crooked,  and  limby 
tree,  and  because  of  these  characteristics,  industry  prefers  shortleaf 
and  loblolly  rather  than  Virginia  pine  for  such  uses  as  lumber  and  pulp- 
wood,   Yet,  even  now,  Virginia  pine  accounts  for  about  one-fifth  of  the 
volume  of  yellow  pine  cut  for  pulpwood;  and,  because  of  the  existent  large 
area  and  volume,  it  is  believed  that  the  industrial  use  of  the  species 
will  increase. 

The  Supply'-  of  Shortleaf  and  Loblolly  Pines 

The  future  supply  uf  shortleaf  and  loblolly  pines  is  not  as  ^^x'umis- 
ing  as  that  of  the  oaks  and  Virginia  pine.   In  19/f^O  the  saw-timber  growing 
stock  was  reduced  by  0.5  percent  although  the  total  stand  increased  by 
about  0.1  percent.   The  decrease  in  the  saw-timber  stand  was  caused  by 
excessive  cutting  of  trees  10-  and  12-inches  d.b.h.  and  20-inches  and 
over.   The  small  increase  in  total  cubic  volume  resulted  from  surpluses 
in  6-  and  8-inch  and  lA--  and  18-inch  trees.   It  is  apparent  that  for  the 
State  as  a  whole  the  margin  of  safety  is  extremely  small.   Any  significant 
increase  in  commodity  drain  such  as  has  been  brought  about  by  present  war 
demands  —  if  maintained  over  a  period  of  years  —  most  likely  will  cause 
a  serious  loss  in  growing  stuck.   This  is  especially  true  in  certain  sec- 
tions of  the  State  where,  even  in  1940,  overcutting  was  quite  heavy. 
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A  clearer  insight  as  to  the  future  supply  of  loblolly  and  shortleaf 
pine  may  be  had  by  analyzing  the  situation  in  the  Coastal  Plain  and  Pied- 
mont where  9A-  percent  of  the  net  sound  volume  in  trees  5-inches  d.b.h. 
and  larger  of  these  species  is  found.   In  making  this  analysis  the  follow- 
ing assumptions  must  hold:  (l)  that  volume  recruiting  into  the  6-  and  8- 
inch  diameter  class  is  maintained  at  the  IQ^O  level,  (2)  the  ratio  of 
inventory  to  volume  recruiting  out  of  any  diameter  class  is  the  same  as 
in  19A-0,  (3)  the  growth  of  trees  in  any  diameter  class  is  similar  to  that 
of  19^0,  and  (A)  the  proportionate  distribution  of  drain  by  diameter 
classes  remains  the  same  as  in  19A-0* 


Table  I.  -  Possible  changes  in  volume  and  distri- 
bution of  the  shortleaf  and  loblolly  pine  grow- 
ing stock  in  the  Virginia  Piedmunt  at  two  levels 
of  commodity  drain  over  a  30-year  period 


Diameter 
class 


Growing 
stock  1940 


Inches 
6-8 

10-12 

lA-16 

20  and  over 

Total 


Million 
cu.  ft' 

282 

283 

113 

18 


Growing  stock  change 
19-^0  to  1970 


Drain  at 
1940  level 


6q6 


Percent 
+  50 

-14 

-100 

-100 


-4 


Drain  at  15 

percent  below 

1940  level 


The  total  growing  stock  of  shortleaf  and  loblolly  pine  —  '=)2  per- 
cent of  which  is  shortleaf  pine  —  in  the  Piedmont  was  reduced  1.2  percent 
by  the  commodity  drain  of  1Q40.   If  excessive  cutting  such  as  this  is 
continued,  all  trees  above  13-inches  d.b.h.,  for  all  practical  purposes, 
will  be  gone  within  30  years  (table  I)  in  spite  of  recruitment  from  smaller 
diameters.   Surviving  at  that  time,  would  be  small  saw-tLmber  trees,  10- 

and  12-inches,  and 
cordwood  trees  of  6- 
and  8-inches  —  pri- 
marily a  pulpwood 
stand.   An  increased 
drain,  such  as  has 
occurred  since  1940, 
has  already  added  mo- 
mentum to  the  rate 
of  growing  stock 
depletion.   A  satis- 
factory saw-timber 
stand  might  again  be 
developed,  but  with 
the  growing  stock  in 
such  a  condition  a 
considerable  lapse 
of  time  would  be  nec- 
essary.  Furthermore, 
during  the  period  of 
restoration  it  would 
be  absolutely  neces- 
sary that  drain  be 
maintained  beiww 
growth  —  a  status 
that  might  be  diffi- 
cult to  achieve  with  a  depleted  growing  stock.   Hence,  for  the  sake  of 
future  lumber  production  there  is  an  obvious  need  for  reducing  the  annual 
drain  below  that  of  1940,  particularly  in  the  southern  part  of  the  Pied- 
mont where  conditions  are  most  acute. 


Percent 
+  63 

+  37 

-i-l6 

-100 


+  41 


As  shown  in  table  I,  the  Piedmont  situation  could  be  improved  some- 
what if  annual  drain  were  maintained  at  about  15  percent  below  the  1940 
level  —  a  modification  that  probably  would  not  seriously  upset  a  forest 
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economy  similar  to  that  of  1940.  With  this  small  reduction  in  annual  cut. 
an  increase  of  about  282.2  million  cubic  feet  (41  percent)  in  total  grow- 
ing stock  could  be  effected  in  about  30  years.   Volume  increases  would 
occur  in  all  but  the  large  saw-timber  trees,  20-inches  d.b.h.  and  larger, 
and  the  loss  in  that  diameter  class  would  be  more  than  offset  by  the  gain 
in  other  sizes.   In  truth,  the  stand  would  be  far  from  ideal,  but  cer- 
tainly a  much  better  one  than  v/ould  result  from  a  continuation  of  the 
1940  drain.   The  loss  of  the  large  saw-timber  trees,  although  undesirable, 
probably  would  not  create  much  of  a  hardship  as  present-day  industry  is 
adapted  to  the  processing  of  small  logs,  and  even  now  only  9  percent  of 
the  total  growing  stock  consists  of  trees  20-inches  and  larger.  More 
important  is  the  fact  that  the  growing  stock  in  the  remaining  diameter 
classes  would  more  than  hold  its  own,  and  with  continued  judicious  cut- 
ting will  be  able  to  provide  a  sustained  timber  supply  sufficient  to  meet 
most  industrial  requirements  comparable  to  the  1940  demand. 

In  the  Coastal  Plain,  where  91  percent  of  the  loblolly-shortleaf 
growing  stock  is  loblolly  pine,  the  outlook  as  to  a  future  supply  of  these 

species  is  better  than 
that  of  the  Piedmont. 
Although  trees  10-  and 
12-inches  and  20- 
inches  and  larger  were 
overcut  in  1940,  the 
growth  surpluses  in 
other  sizes  were  suffi- 
cient to  create  a  net 
increase  in  the  total 
stand  of  0.7  percent. 
Assuming  a  continued 
annual  cut  of  the  same 
quantity  as  in  1^40, 
there  will  be  an  ap- 
preciable build-up  in 
both  quality  and  volume 
over  a  30~year  period 
(table  II).   At  that 
rate  of  cutting,  the 
growing  stock  can  be 
expected  to  increase 
from  2.0  billion  cubic 
feet  in  1940  to  3-5 
billion  cubic  feet  in 
1970,  a  net  gain  of 
73  percent.   The  20- 
inch  and  larger  class  would  decrease  until  about  1945  but  then  the  influx 
of  volume  from  trees  of  smaller  diameters  will  begin  to  take  effect  and 
the  20-inch  class  will  graduallj'-  increase.  Actually  the  volume  distribu- 
tion by  diameter  classes  would  be  a  decided  improvement  over  the  1940 
stand. 


Table  II.  -  Possible  changes  in  volume  and  dis- 
tribution of  the  loblolly  and  shortleaf  pine 
growing  stock  in  the  Virginia  Coastal  Plain 
at  two  levels  of  commodity  drain  over  a  30- 
year  period 


Diameter 
class 

Growing 
stock  1940 

Growing  stock  change 
1Q40  to  1970 

Drain  at 
1940  level 

Drain  at  25 

percent  above 

1940  level 

Inches 
6-8 

10-12 

14-18 

20  and  over 

Million 
cu.  ft. 

527 
735 
620 
165 

Percent 
+  45 

+  42 

+  122 

+  115 

Percent 
+  28 

-2 

+  12 
-100 

Total 

2,047 

+  73 

+  2 
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Effect  of  War  Demands 

War  demands  have  brought  a  necessary  increase  in  cutting  activity 
over  the  entire  State.   Cutting  in  194-1  is  estimated  to  have  been  20  per- 
cent more  for  sawlog  material  and  7  percent  more  for  pulpwood  than  in  19^0. 
Incomplete  data  indicate  that  drain  in  19A2  may  also  be  above  that  of  1940. 

For  the  State  as  a  whole  the  total  volume  of  gruwing  stock  increased 
in  1940;  in  spite  of  increased  cutting  the  indications  are  that  the  growing 
stock  increased  in  volume  in  1941;  and  there  probably  alsu  will  be  a  net 
increase  in  1942.   This  does  not  mean  that  the  balance  between  growth  and 
drain  is  favorable  everywhere  in  the  State.   In  the  Coastal  Plain  it  is 
theoretically  possible  to  increase  drain  on  the  shortleaf  and  loblolly 
pine  growing  stock  by  as  much  as  25  percent  (over  1940)  for  perhaps  30 
years  with  no  loss  in  total  volume  although  with  virtual  elimination  of 
trees  20-inches  and  larger  (table  II).   The  oaks  and  Virginia  pine  could 
be  cut  somewhat  more  heavily  than  in  1940.  But,  shortleaf  and  loblolly 
pine  in  the  Piedmont  already  were  being  seriously  overcut  in  1940  as  was 
white-cedar  and  cjrpress  in  the  Coastal  Plain.   Similar  shortages  exist 
in  other  species  and  localities.   Likewise,  because  the  figures  for  total 
growth  include  growth  on  inferior  and  non-commercial  species,  the  effective 
net  increment  is  less  than  the  indicated  State  totals.   Balani^.es  between 
growth  and  drain  for  the  State  as  a  whole,  therefore,  must  be  interpreted 
with  caution  and  with  full  appreciation  of  local  situations. 

War  needs  are  now  drawing  more  heavily  on  the  better  species  of 
high  quality  for  special  uses  such  as  truck  bodies,  airplane  veneer,  and 
ship  timbers.   Other  specialized  war  needs  are  developing.   The  indica- 
tions are  that  war  drain  on  the  forest  resource  is  not  as  likely  to  create 
a  deficit  in  tutal  volume  of  the  growing  stock  as  to  cause  an  appreciable 
decrease  in  its  quality.   Thus,  the  proportion  of  inferior  species  in  the 
growing  stock  will  increase  at  the  expense  of  the  better  quality  trees, 
creating  future  problems  of  utilization. 
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Table  I.  -  Land  ust  in  the  State  of 
Virginia,  IQ^-O 


Land  use 

Land  area 

Acres 

Percent 

forest: 

Cctraaercial 

14,412,000 

56.5 

Public   reserved 

235,<:^00 

.9 

Non-commercial 

184,A00 

.7 

Total 

14,832,300 

58.1 

Non-forest: 

Crop-land 

5,954,700 

23.3 

Abandoned  crop-land 

380,100 

1.5 

Pasture 

^.424,300 

13. A 

Marsh 

272,500 

1.1 

Other 

671,500 

2.6 

Total 

10,703,100 

41.'^ 

All  uses 

25,535,400 

100.0 
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Table  2.    -  Forest  area   of  Virginia  by  forest  types 
and   conditions,    1^,40 


Forest  condition 

T0I 

Forest  type 

Saw 

Cjrd- 

Repro- 

:al 

t.imber 

wuod 

du'.-^tion 

/vcres 

Acres 

.-vcres 

Acres 

Percent 

Softwoods: 

Loblolly  pine-''^ 

1,32'-Ja00 

580.400 

106.300 

2,015.800 

14.0 

r\    ; 

Shortleaf  pine—'' 

1,010,500 

870.400 

90,200 

1, '"^71, 100 

13.7 

Virginia  pine 

718,200 

1,040,  -00 

248,:^00 

2,007,400 

13.9 

White  pine^ 

165,900 

68,600 

1,600 

236.100 

1.6 

Total 

3,223,700 

2,560,300 

446 ,400 

6,230,400 

43.2 

Hardwoods: 

Bottomland  hardwood-^*" 

610,300 

306,700 

50,600 

967 , 600 

6.7 

Cove  liardwood-^ 

316,800 

238,400 

3.300 

558,500 

3.9 

Upland  hardvfood 

3,004,000 

3,447,^00 

203,600 

6,055,500 

46.2 

Total 

3, '-31, 100 

3.-' 0,000 

257,500 

8.181,600 

56.8 

All  types 

7,154,800 

6,553,300 

70  3, '^00 

14,412,000 

100.0 

1/' Includes  p^ind  pine,    12,100  acres. 

2/' Includes   redcedar  hardwoods,    total  6l,600  acres. 

3/ Includes  hemlock.  74.400  acres. 

4/ Includes  C37)ress,  24,900  acres;  white-cedar,  11,300  acres; 
and  stream  margin  hardwoods.  25,^00  acres. 

^Includes  northern  hardwoods,    128,400  acres. 
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Table  3-  -  Species  composition  of  forest  types  in  Virginia, 
expressed  in  percent  of  net  cubic  volume.  19A-0 


Forest 

type 

Bottom- 

Up- 

All 

Species 

Lob- 

Short 

Vir- 

7/hite 

land 

Cove 

land 

lolly 

leaf 

ginia 

pine 

hard- 

hard- 

hard- 

types 

pine 

pine 

pine 

wood 

wood 

wood 

Softwoods; 

Pond  pine 

0.1 

-  - 

-  - 

-  - 

negl. 

"  - 

-  - 

negl. 

Loblolly  pine 

72.7 

2.6 

4.4 

"  - 

4.4 

-  - 

1.5 

17.9 

Shortleaf  pine 

3^5 

62.6 

7.Q 

3.0 

0,7 

0.2 

3.0 

10.7 

Virginia  pine 

1,6 

6,0 

56.3 

1.8 

0.4 

0.5 

1.6 

7.8 

White  pine 

-  " 

0.4 

0.7 

31.8 

negl . 

0.6 

0.6 

1.0 

Hemlock 

-  - 

negl. 

negl. 

21.8 

negl. 

1.6 

0.2 

0.6 

Redcedar 

0.1 

0.9 

0.3 

0.2 

0.1 

0.1 

0.2 

0.3 

White-cedar 

negl . 

-  - 

-  - 

-  - 

1.2 

-  - 

negl . 

0.1 

C^-press 

0,1 

-  - 

-  - 

-  - 

4.5 

-  - 

negl. 

0.5 

Hardwoods: 

Red  maple 

O.Q 

0.7 

0.7 

l.Q 

8.6 

3.2 

2.3 

2.3 

Blackgujn 

1.8 

0.6 

0.8 

0.8 

19.9 

1.5 

2.6 

3.7 

Sweetgum 

6.1 

3.2 

2.0 

negl , 

17.9 

0.1 

3.6 

5.3 

Yellov/poplar 

2.5 

4.7 

6.2 

3.2 

8.5 

34.5 

9.5 

7.8 

Northern  red  oak 

0.5 

O.w 

0.7 

2.6 

1 . 9 

10.6 

6.6 

3.5 

Other  red  oaks 

3.6 

6.5 

7.3 

7.7 

4.2 

2.Q 

16.8 

9.5 

White  oak 

3.5 

4.8 

6.3 

8.0 

3.4 

4.3 

19.8 

10.3 

Chestnut  oak 

negl. 

1.5 

0.8 

4.7 

negl. 

4.1 

13.2 

5.6 

Otlier  white  oaks 

0.6 

1,2 

1.3 

0.4 

0.5 

negl. 

1.2 

0.9 

Birch 

-  - 

negl. 

negl. 

1.4 

negl , 

2,8 

0.2 

0.2 

Beech 

0.4 

0.1 

0.4 

-  - 

0.8 

0.3 

2.3 

1.1 

Hickory 

0.7 

1.2 

1.6 

1.8 

1.0 

4.9 

7.7 

3.8 

Cherry-v/alnut 

-  - 

negl. 

negl. 

0.1 

0.1 

1.3 

0.4 

0.2 

Sugar  maple 

-  - 

negl . 

negl,. 

1.7 

negl . 

4.2 

0.4 

0.3 

Ash 

0.1 

0.2 

0.2 

0.3 

6.0 

2.3 

0.6 

1.0 

Dogwood 

O.A 

0.4 

0.8 

0.1 

0.8 

1.2 

0.9 

0.7 

Black  locust 

-   - 

O.i 

0.1 

0.7 

negl . 

l.Q 

1.2 

0.6 

Other  hardwoods 

0.5 

O.w 

0.7 

4.9 

14.0 

15.5 

2.5 

3.5 

Scrub  hardwoods 

0.3 

0.5 

0-5 

1,1 

1.1 

1.4 

1.1 

0.8 

All  species 

100.0 

100  ..0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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Table  4. 


Net  board-foot  volume  (Int.  ^-inch  rule)  in  Virginia, 
by  species  and  forest  conditions,  191+0 


Species 

Forest  condition 

Saw  timber 

Cordwoodl/ 

Tot< 

al 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods; 

Loblolly  pine^ 

6,913,500 

145,900 

7,059,400 

29.0 

Short leaf  pine 

2,^92,800 

220,700 

2,713,500 

11.2 

Virginia  pine 

1,40^,500 

137,000 

1,541,500 

6.3 

White  pine 

383,900 

30,000 

413,900 

1.7 

Hemlo  ckl/ 

240,100 

11,600 

251,700 

1.0 

Redcedar 

31,500 

9,700 

41,200 

.2 

y/hite-cedar 

64,000 

900 

64.900 

.3 

Cypress 

201,100 

800 

201,900 

.8 

Total  - 

11,731,400 

556,600 

12,288,000 

50.5 

Hardwoods: 

Red  maple 

373,000 

19,800 

392,800 

1.6 

Blackgum 

823,400 

24,200  • 

847,600 

3.5 

Sweet gum 

989,500 

31,700 

1,021,200 

4.2 

Yellowpoplar 

1,810,000 

69,900 

1*879,900 

7.7 

Northern  red  oak 

1,030,400 

33,700 

1,064,100 

4.4 

Other  red  oaks 

l,58i,800 

93,000 

1,674,800 

6.9 

White  oak 

1,827,600 

75,000 

1,902,600 

7.8 

Chestnut  oak 

1,109,500 

64,100 

1,173,600 

4.8 

Other  white  oaks 

101,200 

6,800 

108,000 

.5 

Birch 

34,500 

2,800 

37,300 

.2 

Beech 

276,900 

8,800 

285,700 

1.2 

Hickory 

598,800 

37,100 

635,900 

2.6 

Cherry-walnut 

42,400 

7,800 

50,200 

.2 

Sugar  maple 

92,400 

4,100 

Q6,500 

.4 

Ash 

171,300 

4,900 

176,200 

.7 

Other  hardwoodsV 

^  670,600 

29  ,200 

699,800 

2.8 

Total 

11.533,300 

512,900 

12,046,200 

1 

49.5 

All  liA/-e  species 

23,264,700 

1,069,^00 

24,334.200 

100.0 

Dead  chestnut 

444, aOO 

314,000 

758,400 

-  - 

All  species 

23,709,100 

1,383,500 

25,092,600 

-  - 

1/Includes  the  saw-timber  volume,  5,100  M. board  feet,  in  the 
reproduction  condition. 

2/Includes  pond  pine,  3,500  M  board  feet. 

^/Includes  red  spruce,  2,700  M  board  feet. 

/(/ Includes  basswood,  68,100  M  board  feet.       '  '"' 
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Table  5,  -  Net  board-foot  volume  (Int.  ^-inch  rule)  in  Virginia 
by  species  and  diameter  classes,  1940 


Species 

Diameter-class  (inches) 

Tr^f  a  1 

10-12 

14-18 

20  + 

io  baj 

" 

M  bd,  ft. 

M  bd-  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

2,8^8.400 

3,221,600 

979,400 

7,059,400 

29.0 

Shortleaf  pine 

1 ,6/^3  .200 

899,600 

170,700 

2,713,500 

11.2 

Virginia  pine 

1,094,400 

429,300 

17 ,800 

1,541,500 

6.3 

Tifhite  pine 

117,900 

161,700 

134,300 

413,900 

1.7 

Hemlock 

35,200 

81,100 

135,400 

251,700 

1.0 

Redcedar 

32,200 

8,200 

800 

41,200 

.2 

White-cedar 

7.100 

29,500 

28,300 

64,900 

.3 

Cypress 

55,900 

88,300 

57,700 

201,900 

.8 

Total 

3,844,300 

4,919,300 

1,524,400 

12,288,000 

50.5 

Hardwoods: 

Red  maple 

-  - 

255,600 

137,200 

392,800 

1.6 

Blackgum 

-  - 

504,600 

343,000 

847,600 

3.5 

Sweetgioiri 

-  - 

728,100 

293,100 

1,021,200 

4.2 

Yellowpoplar 

-  - 

1,151,400 

728,500 

1,879,900 

7.7 

Northern  red  oak 

-  - 

418,600 

645,500 

1,064,100 

4.4 

Other  red  oaks 

-  - 

1,007,400 

667,400 

1,674,800 

6.9 

White  oak 

-  - 

968,700 

933,900 

1,902,600 

7.8 

Chestnut  oak 

-  - 

575,900 

597,700 

1,173,600 

4.8 

Other  white  oaks 

-  - 

74,000 

34,000 

108,000 

.5 

Birch 

-  - 

22,800 

14,500 

37,300 

.2 

Beech 

-  - 

162,100 

123,600 

285,700 

1.2 

Hickory 

-  - 

424,700 

211,200 

635,900 

2.6 

Cherry -walnut 

-  - 

31,200 

19,000 

50,200 

.2 

Sugar  maple 

-  - 

39,200 

57,300 

96,500 

.4 

Ash 

-  - 

125  ,800 

50,400 

176,200 

.7 

Other  hardwoods 

-  - 

419,200 

280,600 

699,800 

2.8 

Total 

-  - 

6,909,300 

5,136,900 

12,046,200 

49.5 

All  live  species 

5,844,300 

11,828,600 

6,661,300 

24,334,200 

100.0 

•Dead  chestnut 

-  _ 

376,800 

381,600 

758,400 

_  _ 

All  species 

5,844,300 

12,205,400 

7,042,900 

25,092,600 

-  - 
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Table  6,  -  Net  board- 
Virginia  by- 


foot  volume  (Int.  ^-inch  rule)  per  acre  in 
forest  conditions  and  types,  19^0 


F( 

3rest  type 

Forest  condition 
and  species  group 

Lob- 
lolly 
pine 

Short- 
leaf 
pine 

Vir- 
ginia 
pine 

Yfhite 
pine 

Bottom- 
land 
hard- 
wood 

Cove 
hard- 
wood 

Up- 
land 
hard- 
wood 

All 
types 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Saw  timber: 

Loblolly  and 

shortleaf  pines 

A, 830 

1,890 

460 

110 

420 

10 

160 

1,310 

Virginia  pine 

60 

150 

1,430 

50 

20 

10 

40 

200 

Other  softwoods 

10 

30 

30 

2,610 

430 

110 

40 

130 

Oaks 

190 

220 

380 

610 

420 

900 

1,420 

790 

Gums  and 

yellowpoplar 

310 

190 

240 

110 

1,980 

1,120 

420 

510 

Other  hardwoods 

70 

40 

70 

290 

1,050 

970 

360 

310 

All  live  species 

5,470 

2,520 

2,610 

3,780 

4,320 

3,120 

2,440 

3,250 

Dead  chestnut 

-  - 

10 

negl. 

120 

-  - 

210 

120 

60 

Cordwood: 

Loblolly  and 

shortleaf  pines 

130 

110 

20 

40 

30 

negl. 

30 

50 

Virginia  pine 

10 

10 

60 

10 

10 

10 

10 

20 

Other  softwoods 

negl. 

10 

10 

210 

10 

10 

10 

10 

Oaks 

10 

10 

10 

30 

20 

40 

60 

40 

Gums  and 

yellowpoplar 

10 

negl. 

10 

-  - 

50 

70 

20 

20 

Other  hardwoods 

10 

10 

negl. 

20 

40 

70 

20 

10 

All  live  species 

170 

150 

110 

310 

160 

200 

150 

150 

Dead  chestnut 

-  - 

10 

negl. 

60 

-  - 

120 

70 

40 

All  conditions: 

Loblolly  and 

shortleaf  pines 

3,230 

1,020 

180 

90 

280 

10 

90 

680 

Virginia  pine 

40 

90 

550 

40 

10 

10 

20 

110 

Other  softwoods 

10 

20 

10 

1,900 

270 

70 

20 

70 

Oaks 

130 

120 

140 

440 

270 

530 

680 

410 

Gums  and 

yellowpoplar 

210 

100 

90 

70 

1,270 

660 

200 

260 

Other  hardwoods 

50 

20 

30 

210 

680 

580 

170 

160 

All  live  species 

3,670 

1,370 

1,000 

2,750 

2,780 

1,860 

1,180 

1,690 

Dead  chestnut 

-  - 

10 

negl. 

100 

-  - 

170 

90 

50 
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Table  7-    -  Distribution  uf   saw-timber  area  and  voliome 
(Int.    :^-inch  rule)   in  Virginia  by  volume-per-acre 
classes  and   type  groups,    194-0 


Volume-per-acre 
class  (board  feet) 

Saw-timb 

er  area 

Saw-timber 

vo  lume 

Acres 

Percent 

M  bd.  ft. 

Percent 

Softwood  types: 

Less  than  2,000 

1.305,400 

40.2 

1,566,000 

12.5 

2,000-3,999 

887,600 

27.3 

2,520,100 

20.1 

4,000-5,999 

436,100 

13.4 

2,134,400 

17.0 

6,000-7,999 

251,400 

7.7 

1,747,100 

13.9 

8,000-9,999 

145,000 

4.5 

1.284,900 

10.2 

10,000  and  over 

225,600 

6.Q 

3,299,500 

26.^ 

Total 

3,251,iOO 

100.0 

12,552,000 

100.0 

Hardwood  types: 

Less  than  2.000 

2,046,100 

52. A 

2.381,600 

22,2 

2,000-3,999 

1,074,400 

27.5 

3,057,800 

28,6 

4,000-5,999 

435,300 

11.2 

2,121,800 

19.8 

6,000-7,999 

173,600 

4.4 

1,191,600 

11 ,1 

8,000-9,999 

85,700 

2.2 

763,800 

7.1 

10,000  and  over 

88,600 

2.3 

1,196,100 

11.2 

Total 

3,903,700 

100.0 

10,712,700 

100.0 
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Table  8.  -  Net  cordwood  volume  in  Virginia  by  species  and 
sources  of  material,  19^0 


Saw-timber  trees 

Curd- 
wood 

Species 

Sawlogs 

Upper 
stems 

Gull 
trees 

All 
material 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Softwoods: 

Loblolly  pine 

17,317.1 

3,657.0 

7,322.8 

650.0 

28,946.9 

Shortleaf  pine 

7,772.9 

2,208.8 

7,439.1 

691.0 

-18,111.8 

Virginia  pine 

3,970.^ 

1,307.5 

6,06q,3 

1,388.4 

12,735.6 

White  pine 

919.1 

207.2 

304.9 

133.4 

1,564.6 

Hemlock 

570.1 

109.4 

105.8 

87  .-9 

873.2 

Redcedar 

101.2 

-  - 

262,2 

4.4 

367.8 

White-cedar 

151.0 

13.7 

5,4 

-  - 

170.1 

Cypress 

481.0 

146.7 

100,2 

84.8 

812.7 

Total 

31,282,8 

7,650.3 

21,609,7 

3,039.9 

63,582.7 

Hardwoods: 

Red  maple 

1,076.0 

624.6 

2,139.6 

2.671.9 

6,512.1 

Blackgum 

2,424.2 

1,284.8 

2,69^.0 

2,483.7 

8,885.7 

Sweet gum 

2,470.3 

1,474.6 

5,066,4 

1,163.0 

10,174.3 

Yellowpoplar 

4,933.5 

2,679»5 

6,145.7 

1,279.0 

15,037.7 

Northern  red  oak 

2,658.7 

1,575.8 

1,825.9 

1,216.4 

7,276.8 

Other  red  oaks 

4,799.4 

2,605.1 

9,187.2 

2,494.8 

19,086.5 

White  oak 

5,203.9 

2,925.1 

9,575.9 

2,428.2 

20,133.1 

Chestnut  oak 

3,547.1 

1,897.4 

4,812,0 

5,180.8 

15,437.3 

Other  white  oaks 

337.3 

174.4 

1,232.9 

447 . 9 

2,192.5 

Birch 

100.6 

59.5 

218.6 

291.1 

669.8 

Beech 

761.7 

461.8 

614.2 

565.3 

2,403.0 

Hickory 

1,962.6 

1,069.4 

3,687.7 

981,2 

7,700.9 

Cherry-walnut 

129.5 

66,2 

177.0 

83.1 

455.8 

Sugar  maple 

259.2 

158.5 

159.5 

315.2 

892.4 

Ash 

461.2 

247.6 

1,065.0 

633.0 

2,406.8 

Dogwood 

_  _ 

-  - 

1,160.0 

288.^ 

1,448.6 

Black  locust 

-  - 

-  - 

1,096.0 

185.0 

1,281.0 

Other  merchantable  hardwoods 

1,873.6 

1,059.2 

2/701,4 

2,330.4 

7,964.6 

Scrub  hardwoods 

-  - 

-  - 

-  - 

1,355.8 

1,355.8 

Total 

32,998.8 

18,363.5 

53,558.0 

26,394.4 

131,314.^ 

All  live  species 

64,281.6 

26,013.8 

75,167.7 

29,434.3 

194,897.4 

Dead  chestnut 

2,552.5 

1,083.0 

2,891,0 

3,086.3 

9,612.8 

All  species 

66,834.1 

27,096,8 

78,058,7 

32,520.6 

204,510.2 
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Table  9-  -  Net  cordwood  volume  in  Virginia  by  species  and 

diameter  classes,  1940i/ 


Species 

Diameter  c 

lass  (inches) 

■ 
rp  „  j.  _ 

6-8 

10-12 

14  18 

20  + 

iotal 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Percent 

Softwoods: 

Loblolly  pine 

7,322.8 

10,193.4 

8,558.4 

2,222.3 

28,296.9 

19.3 

Shortleaf  pine 

7,^39.1 

6,908.3 

2,654.1 

419.3 

17,420.8 

11.9 

Virginia  pine 

6,069.3 

4,018.5 

1,214.4 

45.0 

11,347.2 

7.7 

White  pine 

304.9 

392.6 

428.5 

305.2 

1,431.2 

1.0 

Hemlock 

105.8 

134.8 

224.8 

319.9 

785.3 

.5 

Redcedar 

262.2 

80.5 

18.9 

1.8 

363.4 

.2 

White-cedar 

5.4 

22.2 

77.0 

65.5 

170.1 

.1 

Cypress 

100.2 

155.3 

207.3 

118. 4 

581.2 

.4 

Total 

21,609.7 

21,905.6 

13,383.4 

3,497.4 

60,3^6,1 

41.1 

Hardwoods: 

Red  maple 

1,065.8 

1,073.8 

727.2 

348.8 

3,215.6 

2.2 

Blackgum 

1,043.2 

1,649.8 

1,529.2 

895.0 

5,117.2 

3.5 

Sweetgum 

2,310.0 

2,756.4 

1,817.7 

652.6 

7,536.7 

5.1 

Yellowpoplar 

2,795.3 

3,350.4 

3,167.2 

1,766.3 

11,079.2 

7.5 

Northern  red  oak 

754.1 

1,071.8 

1,165.0 

1.493.7 

4.484.6 

3.1 

Other  red  oaks 

4.252.6 

4,934.6 

3,078.0 

1,721.4 

13.986.6 

9.5 

White  L.ak 

4.201.5 

5,374^4 

2,860.5 

2,343.4 

14,779-8 

10.1 

Chestnut  oak 

2,142.7 

2,669.3 

1.845.7 

1.701.4 

8,359.1 

5.7 

Other  white  oaks 

541.0 

691.9 

244-2 

93,1 

1,570.2 

1.1 

Birch 

95.5 

123.1 

65. Q 

34.7 

319-2 

.2 

Beech 

223^0 

391.2 

460.2 

301.5 

1,375.9 

.9 

Hickory 

1,570.1 

2,117-6 

1 .  389 , 1 

573.5 

5,650.3 

3.8 

Cherry -walnut 

72.0 

105.0 

84.8 

44.7 

306.5 

.2 

Sugar  maple 

80.6 

78.9 

112.2 

147.0 

418. 7 

.3 

Ash 

545.  L 

519.9 

341.-3 

119.^ 

1,526.2 

1.0 

Dogwood 

723.7 

329.2 

OQ.O 

8.1 

1,160.0 

.8 

Black  locust 

515.5 

366.5 

166.7 

47.3 

1,096.0 

.7 

Other  merch.  hdwds. 

1,159.6 

1,541.8 

1,190.5 

683.1 

4.575.0 

3.2 

Total 

24,091.3 

29,145.6 

20 , 344 . 4 

12.975.5 

86,556.8 

58.9 

All  live  species 

45,701.0 

51,051.2 

33,727.8 

16,472.9 

146, 952. Q 

100.0 

Dead  chestnut 

1,043.7 

3,847.3 

2,496.1 

3,142.7 

8,529.8 

_  _ 

All  species 

46,744.7 

52,898.5 

36,223.9 

19,615.6 

155.482.7 

-  - 

l/This  table  differs  from  table  8  in  that  the  volume  contained  in 
cull  trees  and  upper  stems  and  limbs  of  saw-timber-size  hardwoods  is  not 
included, 
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Table   10.    -  Cordwood  volume  per  acre   in  Virginia,   by  forest 
conditions  and  types ,   1940 


Forest 

type 

Forest  condition 
and  species  group 

Lob- 
lolly 

Short - 
leaf 

Vir- 
ginia 

White 
pine 

Bottom 
land 
hard- 

Cove 
hard- 

Up- 

land 

hard- 

All 
types 

pine 

pine 

pine 

wood 

wood 

wood 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Saw  timber; 

Loblolly  and 

shortleaf  pines 

18.34 

10.68 

2.31 

.43 

1.23 

.04 

.59 

5.51 

Virginia  pine 

.37 

.81 

8.24 

.26 

.07 

.05 

.20 

1.11 

Other  softwoods 

.03 

.15 

.15 

8.15 

1.20 

.38 

.13 

.40 

Oaks 

1.86 

2,17 

2.70 

3.33 

2.01 

3.23 

7.13 

4.31 

Gums  and 

yellowpoplar 

2.33 

1.28 

1.49 

.60 

9.79 

5.22 

2,18 

2.76 

Other  hardwoods 

,65 

.53 

.74 

1.76 

6.23 

5.39 

2.45 

2.11 

All  live  species 

23.58 

15.62 

15.63 

14.53 

20.53 

14.31 

12.68 

16.20 

Dead  chestnut 

-,  _ 

.15 

.07 

1.15 

.04 

1.73 

1.32 

.69 

Cordwood: 

Loblolly  and 

shortleaf  pines 

3.35 

2.57 

.37 

.26 

,20 

.02 

.26 

.87 

Virginia  pine 

.09 

.27 

2.16 

.10 

.04 

.05 

.08 

.47 

Other  softwoods 

.02 

.10 

.03 

1.62 

.05 

.06 

.04 

.06 

Oaks 

.54 

.74 

.52 

1.32 

.48 

.76 

2.78 

1.70 

Gums  and 

yellowpoplar 

.47 

.29 

.27 

.20 

1.54 

2.31 

.53 

.55 

Other  hardwoods 

,13 

.17 

.17 

.80 

1.81 

2.09 

.78 

.63 

All  live  species 

4.60 

4.14 

3.52 

4.30 

4.12 

5.29 

4.47 

4.28 

Dead  chestnut 

_  _ 

.10 

.12 

.7"^ 

-  - 

.^7 

.83 

.50 

All  conditions: 

Loblolly  and 

shortleaf  pines 

13.2^ 

6.7.^ 

1.06 

.38 

.85 

.03 

.41 

3.17 

Virginia  pine 

.28 

.55 

4.34 

.2] 

.06 

.05 

.13 

.79 

Other  softwoods 

.03 

..3 

.08 

6.21 

.78 

,25 

,08 

.23 

Oaks 

1-41 

1.48 

1.30 

2.73 

1.44 

2.16 

4.75 

3.00 

Gums  and 

yellowpoplar 

1.69 

.79 

.70 

.48 

6.74 

3.96 

1.27 

1.65 

Other  hardwoods 

.47 

.35 

.37 

1.48 

4.60 

3.96 

1.54 

1.36 

A]_l  live  species 

17.11 

10.03 

7.85 

11.49 

14.47 

10.41 

8.18 

^10.20 

Dead  chestnut 

-  - 

.12 

.10 

1.02 

.03 

1.40 

1.06 

.59 
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Table  11.  -  Net  cubic-foot  volume  of  all  sound  material  in  Virginia 
by  species  and  sources  of  material,  1940 


Saw-timl 

)er  trees 

Cord- 
wood 

Cull 
trees 

All 
material 

Species 

Sawlogs 

Upper 
stems 

Million 
cu.  ft. 

Million 

Million 
cu.  ft. 

Million 

Million 

cu,  ft. 

cu.  ft. 

cu.  ft. 

Softwoods: 

Loblolly  pine 

1,213.4 

254.9 

475.6 

44.6 

1,988.5 

Shortleaf  pine 

531.9 

152.5 

476.8 

46.7 

1,207.9 

Virginia  pine 

305.0 

89.5 

447.4 

103.0 

944.9 

VHiite  pine 

71.6 

15.3 

23.2 

10.2 

120.3 

Hemlock 

45.1 

8.6 

8.0 

6.9 

68.6 

Redcedar 

7.^ 

-  - 

20.0 

.2 

28.1 

White-cedar 

12.0 

.9 

.4 

-  - 

13.3 

Cypress 

37.1 

9.0 

7.1 

6.7 

59.9 

Total 

2,224.0 

530.7 

1.458.5 

218.3 

4,431.5 

Hardwoods: 

Red  maple 

73.1 

37.7 

141.2 

178.0 

430.0 

Blackgum 

159.8 

74.5 

I6Q.7 

163.0 

567.0 

Sweetgiim 

167.8 

87.6 

311.8 

73.6 

640.8 

Yellowpoplar 

315.8 

149.3 

381.8 

82.5 

929.4 

Northern  red  oak 

178.7 

92.1 

110.2 

79.0 

460.0 

Other  red  oaks 

313.0 

150.7 

563.2 

157.4 

1,184.3 

White  oak 

342.7 

167.4 

600.0 

156.3 

1,266.4 

Chestnut  oak 

221.7 

103.6 

277.6 

319.5 

922.4 

Other  white  oaks 

21.3 

9.6 

71.2 

26.8 

128.9 

Birch 

7.0 

3.6 

14.2 

19.6 

44.4 

Beech 

52.8 

28.3 

40.8 

37.7 

159.6 

Hickory 

126.4 

58.7 

221 , 1 

60.7 

466.9 

Cherry -walnut 

8.7 

3.8 

10.8 

5.3 

28.6 

Sugar  maple 

17.7 

9.4 

10.6 

21.3 

59.0 

Ash 

29.8 

13.9 

65.8 

40.0 

149.5 

Dogwood 

-  - 

-  - 

74.7 

18.3 

93.0 

Black  locust 

-  - 

-  - 

61.0 

10.1 

71.1 

Other  merchantable  hardwoods 

129.0 

64.5 

180. 9 

153.1 

527.5 

Scrub  hardwoods 

-  - 

-  - 

-  - 

82.9 

82.9 

Total 

2,165.3 

1,054.7 

3,306.6 

1.685.1 

8,211.7 

All  species 

4,389.3 

1,585.4 

4,765.1 

1,903.4 

12,643.2 
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Table  12.  -  Volume  of  wood  processed  in  Virginia  by  the  primary 
forest-products  industries,  I9A-0 


Number 

Prod 

iction  or 

con sump ti 

-on 

Loblolly, 

Product 

of 

shortleaf , 

Other 

Gums 

Other 

plants 

and  Vir- 

soft- 

Oaks 

yellow- 

hard- 

Total 

ginia  pines 

woods 

poplar 

woods 

2,762 

M  bd.  ft. 
679,000 

M  bd.ft. 
U,800 

M  bd.ft. 
187  ,000 

M  bd.ft. 
117,700 

M  bd.ft. 

M  bd.  ft. 

Lumber-' 

44,000 

1,072,500 

Veneer 

15 

1,000 

600 

1,^^00 

31,800 

2,200 

37,100 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cooperage 

69 

98  ,200 

^,300 

3,600 

100 

107,200 

Pulpwood 

9 

691,200 

11,200 

62,500 

69,400 

834,300 

Excelsior 

20 

A2,700 

-  - 

-  - 

-  - 

-  - 

42,700 

Tanning  ext.i 

i/        9 

-  - 

-  - 

8,400 

-  - 

97,900 

106,300 

Mine  timbers 

-  - 

9,100 

1,200 

35,200 

14,400 

41 ,800 

101,700 

Fuel  wood 

-  - 

1,364,300 

41,100 

l,586,QOO 

367,000 

537,800 

3,897,100 

Fence  posts 

-  - 

1,300 

26,200 

17,800 

300 

67,700 

113,300 

Misc.l/ 

34 

200 

17,000 

2,200 

500 

14,400 

34,300 

M  pes. 

M  pes. 

M  pc  s , 

M  pes. 

M  pes. 

M  pes. 

Poles,  piles 

-  - 

118 

-  - 

i 

6 

3 

128 

Hewn  ties 

-  - 

7 

5 

51^ 

2 

533 

mills. 


l/lncludes  lumber  tally  equivalent  of  ail  material  produced  m  saw- 


2/lncludes  chestnut  wood  and  oaK  bark  used  for  manufacture  of  tanning 
extract. 

1/Includes  13  handle  plants,  5  woed  turning  plants,  5  insulator  pm 
plants,  3  shingle  mills,  1  dimension  stock  plant,  2  box  plants,  1  picker 
stick  plant,  1  wooden  utensil  plant,  1  mine  v/edge  plant,  1  shuttle  block 
plant,  and  1  cedar  chest  plant. 
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Table  13.  -  Voliome  of  wood  cut  from  the  sound-tree  growing  stock 
(commodity  drain)  in  Virginia,  IQAO 


Product 
and  source 
of  material 

Virginia 
pine 

Lublolly 
and 
short leaf 
pines 

Other 
soft- 
woods 

Oaks 

1 

Gums, 
yellov;- 
poplar 

other 
hard- 
woods 

Total 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

Sawlogs: 

Lumber 

82,800 

503,600 

39,400 

174,900 

102,600 

27,100 

930,400 

Veneer 

-  - 

700 

200 

900 

23,900 

2,500 

28,200 

Cooperage 

300 

25,500 

-  - 

1,700 

500 

100 

28,100 

Pulpv/oud 

2Q,100 

92,200 

-  -■ 

2,700 

5,700 

1,900 

131,600 

Excelsior 

300 

6,900 

-  - 

-  - 

-  - 

-  - 

7,200 

Mine  timbers 

100 

1,300 

200 

2,300 

500 

2,800 

7,200 

Fuel  wood 

19,600 

50,700 

-  - 

21,800 

4,000 

3,500 

99,600 

Fence  posts 

100 

100 

^,800 

2,300 

100 

1,000 

7,400 

Poles,  piles 

-  - 

14,800 

-  - 

300 

500 

300 

15,900 

Hevm  ties 

-  - 

200 

-  - 

24,400 

_  _ 

-  - 

24,600 

Misc. 

—  — 

-  - 

1,600 

600 

300 

3,200 

5,700 

.   Total 

132,300 

696,000 

45.200 

231,000 

J  ^8,100 

42,400 

1,285,900 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

All  mt'lri/ 

Lumber 

271 ,800 

1.460,500 

Q8,600 

^24,600 

291,700 

78,500 

2,725,700 

Veneer 

-  - 

1,800 

400 

2,^00 

61 ,600 

6,700 

72,Q00 

Cooperage 

1  ,300 

'^6,000 

-  - 

4,600 

3,600 

100 

105,600 

Pulpwood 

159,^00 

4U,300 

-  - 

l'^5oo 

^^^^,500 

12,300 

686 ,  500 

Excelsior 

2,300 

38,900 

-  - 

-  - 

-  - 

-  - 

41,200 

Mine  timbers 

600 

8,A00 

1,200 

35,200 

14,500 

41,800 

101,700 

Fuel  wood 

16q,500 

277 ,200 

-  - 

467,500 

104,300 

111,300 

1,129,800 

Fence  posts 

500 

800 

25,100 

I6,i00 

200 

58 , 500 

101,200 

Poles,  piles 

300 

44,000 

-  - 

800 

1,400 

900 

47 ,400 

Hewn  ties 

-  - 

900 

100 

93,^00 

100 

_  _ 

94,800 

Misc, 

—  — 

100 

8,-^00 

2,200 

400 

13,000 

24,200 

Total 

6C6 ,200 

2, -^.6^,900 

l3H,vOO 

1 , .6^,600 

^^■^;^.  ,'^00 

32  3,100 

5,131,000 

l/lncludes  the  sawlog  portion  of  saw-timber  trees,  the  usable  volume  in 
the  upper  stems  of  softwood  saw  timber  and  in  small  trees  from  5.0  inches  d.b.h. 
to  saw-timber  size. 
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Table  14.  -  The  effect  of  growth,  mortality,  and  commodity  drain  upon 
the  forest  growing  stock  in  Virginia,  1940 


] 

:n  board 

FEET  (INT 

.  5-INCH 

RULE) 

Species  and 
diameter  group 

Growing 

stock 
Jan .  1 , 
1940 

Gross 
growth 

.Mortality 

Net 
growth 

Commodity 
drain 

Net 
change 

Growing 

stock 
Jan .  1 , 
1941 

Million 
bd.  ft. 

5,810.7 
4,925.9 
1,529.5 

Million 

Million 
bd,  ft. 

21,7 
21,6 
10,1 

Million 
bd.  ft. 

345.1 
384.2 
134  >  4 

Million 
bd.  ft. 

329.1 
360.6 
183.8 

Million 

Million 

bd.  ft. 

366,8 
405.8 
144.5 

bd.  ft. 

bd.  ft. 

Softwoods: 
10-12  inches 
14-18  inches 
20  and  over 

16.0 
23.6 

-49.4 

5,826.7 

4,949.5 
1,480.1 

Total 

12,266.1 

917.1 

53.4 

863.7 

873.5 

-9.8 

12,256.3 

Hardwoods: 
14-18  inches 
20  and  over 

6,825.7 
5,104.3 

489.5 
289.8 

15.3 
16.4 

474.2 
273.4 

220,1 
192.3 

254.1 
81.1 

7,079.8 
5,185.4 

Total 

11,930.0 

779.3 

31.7 

747.6 

412.4 

335.2 

12,265.2 

All  species 

24,196.1 

1,696.4 

85.1 

1,611.3 

1,285.9 

325.4 

24,521.5 

IN  CUBIC  ] 

^EET 

Million 
cu.  ft. 

1,445.2 

1,507.8 

966.2 

264.8 

Million 
cu.  ft. 

75.6 
92,7 
86.5 
25.5 

Million 
cu.  ft. 

10.7 
5.8 

4.3 
1.7 

Million 
cu.  ft. 

64,9 
86.9 
82,2 
23.8 

Million 
cu .  ft . 

32.5 
84.9 
71.6 
31.3 

Million 

Million 

Softwoods: 
6-8  inches 
10-12  inches 
14-18  inches 
20  and  over 

cu.  ft. 

32.4 

2.0 

10.6 

-7.5 

cu.  ft. 

1,477.6 

1,509.8 

976.8 

257.3 

Total 

4,184.0 

280.3 

22,5 

257.8 

220.3 

37.5 

4,221.5 

Hardwoods: 
6-12  inches 
I4-I8  inches 
20  and  over 

3,249,8 

1,302=2 

862,7 

144.9 
90.3 
48,8 

8.6 
3.0 
3.0 

136.3 
87.3 
45.8 

55.6 
41.3 
32.9 

80. 7 
46.0 
12.9 

3,330.5 

1,348.2 

875.6 

Total 

5,414.7 

284-0 

14.6 

269.4 

129.8 

139.6 

5,554.3 

All  species 

9,598.7 

564.3 

37.1 

527.2 

350.1 

177.1 

9,775.8 
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Table  1.  -  Land  use  in  the  Virginia 
Coastal  Plain,  1940 


Land 

use 

Land  area 

Acres 

Percent 

Forest: 

Commercial 

3,919,200 

61.6 

Public  reserved 

2Z^,600 

.4 

Non-commer 

cial 

-  - 

-  - 

Total 

3 ,943 ,800 

62.0 

Non-forest: 

Crop -land 

1,684,400 

26.5 

Abandoned 

crop-land 

82,100 

1.3 

Pasture 

150,500 

2.4 

I^rsh 

258,300 

4.0 

Other 

243 ,800 

3.8 

Total 

2,419,100 

38.0 

All  uses 

6,362,900 

100.0 
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Table  2.  -  Forest  area  of  the  Virginia  Coastal  Plain  by  forest 

t^^es  and  conditions,  19A0 


Fores 

t  conditior 

I 

Tota 

Forest  type 

Saw 

Cord- 

Repro- 

1 

timber 

wood 

duction 

Acres 

Aci'es 

Acres 

Acres 

Percent 

Softwoods: 

Loblolly  pine--^ 

1,279,600 

54s, 800 

91,000 

1,919,400 

49.0 

Shortleaf  pine 

94,100 

65,200 

4,800 

164,100 

4.2 

Virginia  pine 

172,200 

135,200 

23,400 

330,800 

8.4 

White  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

1,545,900 

74^^,200 

119,200 

2,414,300 

61.6 

Hardwoods: 

2/ 
Bottomland  hardwood 

A09,700 

160,100 

37,800 

607,600 

15.5 

Cove  hardwood 

-  - 

-  - 

-  - 

--  - 

-  - 

Upland  hardwood 

521,500 

367,000 

8,800 

897,300 

22.9 

Total 

931,200 

527,100 

46,600 

1,504,900 

38.4 

All  types 

2,477,100 

1,276,300 

165,800 

3,919,200 

100.0 

1/Includes  pond  pine,  12,100  acres, 

2/lncludes  cypress,  24,900  acres;  and  white-cedar,  11,300  acres. 
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Table  3-  -  Species  composition  of  forest  t^^es  in  Virginia  Coastal 
Plain,  expressed  in  percent  of  net  cubic  volume,  19A0 


Forest  type 

Bottom- 

Up- 

Species 

Lob- 

Short- 

Vir- 

ifhite 

land 

Cove 

land 

All 

lolly 

leaf 

ginia 

pine 

hard- 

hard- 

hard- 

types 

pine 

pine 

pine 

wood 

wood 

wood 

Softwoods: 

Pond  pine 

0.1 

-  - 

-  - 

-  - 

negl. 

-  - 

-  - 

negl. 

Loblolly  pine 

73.0 

17. ^ 

19.9 

-  - 

5.9 

-  - 

7.2 

43.0 

Shortleaf  pine 

3.3 

52.7 

2.8 

-  - 

0.1 

_  _. 

1.2 

4.0 

Virginia  pine 

1.6 

1.2 

41.9 

-  - 

0.1 

-  - 

1.5 

3.6 

White  pine 

-  - 

-  - 

-  - 

_  .. 

_  _ 

-  - 

-  - 

-  - 

Hemlock 

-  - 

--  - 

_  „ 

-  - 

-  - 

-  - 

_  _ 

-  - 

Redcedar 

0.1 

0.8 

0.1 

-  - 

0.1 

_  _ 

0.1 

0,1 

l-Yhite-cedar 

negl. 

-  - 

-  - 

-  - 

1.6 

-  - 

negl. 

0.3 

Cypress 

0.1 

—  - 

-  - 

—  - 

6.3 

-  - 

negl. 

1.2 

Hardwoods: 

Red  maple 

0.9 

0.5 

0.4 

-  - 

9.0 

-  - 

2.5 

2.7 

Blackgum 

1.8 

0.8 

1.3 

-  - 

27.3 

_  _ 

3.0 

6.8 

Sweetgum 

6.0 

5.3 

4.1 

-  - 

18.8 

-  - 

12.2 

9.4 

lellowpoplar 

2.5 

2.4 

5.1 

-  - 

5.8 

-  - 

13.1 

5.3 

Northern  red  oak 

0.5 

0.6 

0.4 

-  - 

1.7 

-  - 

3.2 

1.3 

Other  red  oaks 

3.6 

7.4 

9.9 

-  - 

3.6 

-  - 

15.3 

6.4 

White  oak 

3.5 

5.6 

7.5 

-  - 

3.2 

-  - 

18.0 

6.5 

Chestnut  oak 

negl. 

0.1 

-  - 

-  - 

-  - 

-  - 

0.8 

0.2 

Other  white  oaks 

0.6 

2.4 

1.2 

-  - 

0.4 

-  - 

1.6 

0.8 

Birch 

-  - 

-  - 

-  - 

-  - 

_  ._ 

_  _ 

-  _ 

—  — 

Beech 

0.5 

0.2 

1.4 

0.8 

-  - 

8.2 

2.0 

Hickory 

0.7 

1.1 

"2.3 

-  - 

0.9 

-  - 

7.2 

2.1 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Ash 

0.1 

0.1 

negl. 

-  - 

5.2 

-  - 

0.5 

1.1 

Dogwood 

0.^ 

0.4 

0.9 

-  - 

0.7 

-  - 

1.5 

0.7 

Black  locust 

-  - 

-  - 

_  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Other  hardwoods 

o.u 

0.6 

0.4 

-  - 

7.3 

_  _ 

2.0 

2.0 

Scrub  hardwoods 

0.3 

0.4 

0.4 

-  - 

1.2 

-  - 

0.9 

0.5 

All  species 

100.0 

100.0 

100.0 

-  - 

100.0 

-  - 

100.0 

100.0 
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Table   4.    -  Net  board-foot   volume    (Int.    ^-inch  rule)   m  the  Virginia 
Cuastal  Plain  by  species  and  forest  conditions,   1940 


Species 

Forest  c 

undition 

Tot£ 

Saw  timber 

Curdwoudi/ 

il 

M  bd.    ft. 

M  bd,    ft. 

M  bd.   ft. 

Percent 

Softwoods: 

Loblolly  pinei/ 

6,698.200 

141 .200 

6.83^.400 

58-2 

Short leaf  pine 

433,400 

16,600 

450,000 

3.8 

Virginia  pine 

336,200 

16 , ^00 

352,^00 

3.0 

White  pnne 

-  - 

-   - 

-  - 

_  _ 

Heml  o  ck 

-  - 

-  - 

_  — 

Redcedar 

8,900 

1,600 

10,500 

.1 

White-cedar 

64,000 

900 

64,900 

.6 

Cypress 

201 , 100 

800 

201,900 

1.7 

Tutal 

7,741,800 

177.400 

7,919,200 

6-.  4 

HardwuLds: 

Red  maple 

213  /?00 

8,200 

221  ,900 

1--9 

Biackgum 

639,800 

8,^00 

6^:^8,200 

'^.S 

Sweetgiim 

'756,100 

21,800 

'.'77,900 

6.6 

Yelluwpopiar 

5iq,600 

1 0 ,  LOO 

52Q,:^00 

4.5 

Northern  red  uak 

149,400 

2,800 

1^2,200 

1.3 

Other  red  oaks 

43^,300 

13,000 

446,300 

3.8 

White  ^aK 

34'^300 

15,^00 

363,000 

3.1 

Chestnut   oak 

IS, 500 

200 

l^'^OO 

.2 

Other  white  uaKs 

34,^00 

•^00 

35,400 

.3 

Birch 

-  - 

_  _ 

-   - 

Beech 

218,200 

5,400 

22"-!, 600 

1.9 

Hickory 

138,800 

6,400 

14^^,200 

1.2 

Cherry-walnut 

-  - 

-  ■- 

-  - 

-  - 

Sugar  iraple 

-  - 

-  - 

-  - 

_  _ 

Ash 

91,800 

-  - 

91,800 

,8 

Other  nardwoods 

175,000 

2,900 

177,900 

1.5 

Total 

^,'^3  3,200 

'^5,600 

3,828,800 

32.6 

All    li\re   species 

11,4'7  5,000 

273,000 

11  ,',v^8,000 

luO .  0 

Dead  chestnut 

-   - 

—  - 

—  — 

_   _  . 

All   species 

11  ,47^,000 

2':'3  .000 

11  , '48,000 

-   - 

1/Includes  the  saw-timber  volume,   2,000  M  board  feet,   m  the 
rep  re  due  ti  ^n   c  0  nd  i  t  u;  n  .. 

2/Incl.ades  pond  pine,   3,500  M  board  feet.. 
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Table  5.  -  Net  board-foot  volume  (Int.  :^-inch  rule)  in  the  Virginia 
Coastal  Plain  by  species  and  diameter  classes,  19A0 


Species 

Diameter-class   ( 

inches) 

T^4-  ^ 

1 

10-12 

u-is 

20  + 

ioLax 

M  bd.    ft. 

M  bd.    ft. 

M  bd.    ft. 

M  bd.    ft. 

Percent 

Softwoods: 

Loblolly  pine 

2,7A9,900 

3,126,900 

962,600 

6,839,400 

58.2 

Short leaf  pine 

277,700 

150,^00 

21,900 

450,000 

3.8 

Virginia  pine 

203,600 

137,800 

11,100 

352,500 

3.0 

White  pine 

-  - 

-  - 

-  - 

-  - 

_  _ 

Hemlock 

-  - 

-  - 

-  - 

-  - 

-  - 

Redcedar 

6,A00 

3,300 

800 

10 , 500 

.1 

White-cedar 

7,100 

29,500 

28,300 

64,900 

.6 

Cypress 

55,900 

88,300 

57,700 

201,900 

1.7 

Total 

3,300,600 

3,536,200 

1,082,400 

7,919,200 

67.4 

Hardwoods: 

Red  maple 

-  - 

U5,300 

76,600 

221,900 

1.9 

Blackgum 

-  - 

366,000 

282,200 

648,200 

5.5 

Sweetgum 

-  - 

5U,600 

233,300 

777,900 

6.6 

Yellowpoplar 

-  - 

317,600 

212,100 

529,700 

4.5 

Northern  red  oak 

-  - 

48,600 

103,600 

152,200 

1.3 

Other  red  oaks 

-  - 

2U,300 

202,000 

446,300 

3.8 

l/Thite  oak 

-  - 

222,100 

U0,900 

363,000 

3.1 

Chestnut  oak 

-  - 

6,800 

8,900 

15,700 

.2 

Other  white  oaks 

-  - 

23,100 

12,300 

35,400 

.3 

Birch 

-  - 

-  - 

-  - 

-  - 

-  - 

Beech 

-  - 

116,700 

106,900 

223,600 

1.9 

Hickory 

-  - 

92,300 

52,900 

145,200 

1.2 

Cherry -walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

-  - 

Ash 

-  - 

63,100 

28,700 

91,800 

.8 

Other  hardwoods 

-  - 

109,800 

68,100 

177,900 

1.5 

Total 

-  - 

2,300,300 

1,528,500 

3,828,800 

32.6 

All  live  species 

3,300,600 

5,836,500 

2,610,900 

11,748,000 

100.0 

Dead  chestnut 

_  _ 

-  - 

-  - 

-  _ 

-    - 

All  species 

3,300,600 

5,836,500 

2,610,900 

11,748,000 

-  - 
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Table  6.    -  Net  board-foot  voliorae    (Int.    -^-inch  rule) 
Virginia  Coastal  Plain  by  forest  conditions  and 


per  acre  in  the 
types,   19/^0 


Forest  type 

Forest  condition 

Lob- 

Short- 

Vir- 

JIhite 

Bottom- 
land 

Cove 

Up- 
land 

All 

and  species  group 

lolly 

leaf 

ginia 

pine 

hard- 

hard- 

hard- 

types 

pine 

pine 

pine 

wood 

wood 

v^ood 

Bd.ft. 

Bd . ft . 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Saw  timber: 

. 

Loblolly  and 

shortleaf  pines 

4,880 

2,850 

^40 

-  - 

550 

-  - 

440 

2,880 

Virginia  pine 

60 

20 

1,250 

-  - 

10 

-  - 

70 

130 

Other  softwoods 

10 

10 

negl. 

-  - 

630 

-  - 

negl. 

110 

Oaks 

190 

260 

400 

-  - 

420 

-  - 

910 

400 

Gums  and 

yellowpoplar 

310 

200 

220 

_  - 

2,450 

-  - 

880 

770 

Other  hardwoods 

80 

40 

90 

-  - 

940 

-  - 

640 

340 

All  live  species 

5,530 

3,380 

2,900 

_  _ 

5,000 

_  _ 

2,940 

4,630 

Dead  chestnut 

_  _ 

_  _ 

_  _ 

_  _ 

_  _ 

_  _ 

_   _ 

Cordwood: 

Loblolly  and 

shortleaf  pines 

140 

190 

60 

-  - 

50 

-  - 

100 

110 

Virginia  pine 

negl. 

10 

50 

-  - 

negl. 

-  - 

10 

10 

Other  softwoods 

negl. 

negl. 

-  - 

-  - 

10 

-  - 

negl. 

negl. 

Oaks 

20 

10 

negl. 

-  - 

10 

-  - 

50 

20 

Gums  and 

yellowpoplar 

20 

20 

20 

-  - 

60 

-  - 

40 

30 

Other  hardwoods 

negl. 

-  - 

negl. 

-  - 

40 

-  - 

40 

20 

All  live  species 

180 

230 

130 

—  - 

170 

-  — 

240 

190 

Dead  chestnut 

_ 

_   _ 

_  _ 

_   _ 

—    „ 

_  _ 

_  _ 

All  conditions: 

Loblolly  and 

shortleaf  pines 

3,300 

1,710 

510 

-  - 

390 

-  - 

290 

1,860 

Virginia  pine 

40 

20 

680 

-  - 

10 

-  - 

50 

90 

Other  softwoods 

10 

10 

negl. 

-  - 

430 

-  - 

negl. 

70 

Oaks 

130 

160 

210 

-  - 

290 

-  - 

550 

260 

Gums  and 

yellov;poplar 

210 

120 

120 

-  - 

1,670 

-  - 

530 

500 

Other  hardwoods 

50 

20 

50 

-  - 

640 

-  - 

390 

220 

All  live  species 

3,740 

2,040 

1,570 

_  — 

3,430 

-  - 

1,810 

3,000 

Dead  chestnut 

_  _ 

^  _ 

-  - 

-  - 

-  - 

-  - 

-  - 

_  _ 
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Table  ?•  -  Distribution  of  saw-timber  area  and  volume 
(Int.  ^-inch  rule)  in  the  Virginia  Coastal  Plain  by 
volume-per-acre  classes  and  type  groups,   1%0 


Volume-per-acre 
class  (board  feet) 

Saw-timb 

er  area 

Saw-timb er 

volume 

Acres 

Percent 

M  bd.  ft. 

Percent 

Softwood  types: 

Less  than  2,000 

Aa,ooo 

28.0 

560,900 

6.9 

2,000-3,999 

399,200 

25.4 

1,154,200 

14.2 

A, 000-5, 999 

2^2,200 

15.4 

1,195,200 

14.7 

6,000-7,999 

175,AOO 

11.2 

1,225,400 

15.1 

8,000-9,999 

115,100 

7.3 

1,016,400 

12.5 

10,000  and  over 

200,400 

12.7 

2,969,600 

36.6 

Total 

1,573,300 

100.0 

8,121,700 

100.0 

Hardwood  types: 

Less  than  2,000 

342,900 

37.9 

428,800 

12.8 

2,000-3,999 

278,400 

30.8 

811,400 

24.2 

4,000-5,999 

133,600 

14.8 

654,400 

19.5 

6,000-7,999 

66,800 

7.4 

459,800 

13.7 

8,000-9,999 

32,200 

3.6 

289,800 

8.6 

10,000  and  over 

49,900 

5.5 

709,100 

21.2 

Total 

903,800 

100.0 

3,353,300 

100.0 

A-24 


Table  8, 


Net 


cordvvood  vc  I ujTie   in   -ne   Virginia   Coastal  Plain 
species  and   sources   uf  material,   l^^AO 


Sa.'A'-tiirib 

er  trees 

Cord- 
wi-od 

CuL  1 

treps 

Species 

SawloM's 

Upper- 
stems 

jii- 
ma  t-^^  rial 

M   :_.  rds 

li  cords 

M  Curds 

li  Cvirds 

M  c..,rds 

Sof  "&?/oods: 

Loblolly  pine 

16  ,'?58.4 

^,^2u.l 

'?  ,007  . 1 

638.7 

2'^o22.6 

Shcrtleaf  pine 

1,1?J  .8 

282. 6 

1/10-'. '7 

h6.8 

2,608.9 

Virginia  pine 

^10.'- 

^2..  6 

1  ,  :  0-" .  2 

2'r^.O 

2,:^58.7 

White  pine 

-  - 

_  „ 

...  _ 

_   -. 

-  - 

HemlocK 

_   _ 

-    - 

_   _ 

.^    . 

_   _ 

Rede e da r 

21 .  -"' 

-  - 

4'/  .  4 

2.6 

i  4  • 

White-cedar 

If^l.O 

'n.'7 

5.4 

-  - 

J  ^70  .  , 

Cypress 

v8i.O 

.,6.'^ 

J  00 . 2 

8^.8 

81  2.7 

Total 

lQ,lQ'7,g 

4 ,  28'-; .  r 

9,369.0 

991,9 

■^llU'^^'^ 

Hardwoods: 

Red  maple 

601 . 6 

349,6 

835.5 

1,25^.  i 

3,040.8 

Blackgiini- 

"1  ,8?  4.'" 

1,025.^ 

1,803.6 

1,708.2 

6,X72.0 

Sweetgutn 

; ,8?Q.8 

1,122.'.^ 

•^,527.7 

^^93 . 9 

■~;  524.1 

Yellowpoplar 

1  ,3-^0.  1 

74^.'- 

1  ,6'^  6. 6 

290.2 

4,006.,... 

Northern   red  oak 

-1/9.-' 

2_^0.1 

263 .  ^ 

^  9 .  3 

^•^2.2 

Other  red  oaKs 

..'  ,2, ^6.. 4 

68Q .  i. 

2,--4l.O 

■^-3.6 

"^,050.4 

Wnite   oak 

1  ,018, '7 

5^^8,3 

3,04.-:^.^. 

^T'l.O 

5,iQ4.5 

Cnestnut.  cak 

a,- 

2/^.2 

4'/ .  8 

24.1 

138.6 

Other  white  oaks 

99.  A 

^4"^ 

44Q.3 

146.2 

'"' 4v .  6 

Bircn 

-  - 

-   - 

-   - 

-   - 

—    — 

Beech 

58  > .  5 

3 '^8..  2 

401.8 

3w5,8 

1,"4^.3 

HicKory 

^29 , 2 

21:^  .,2 

7':^2.6 

i<2.  t 

l.'^'''3.  1 

Cherry- walnut 

-  - 

-  - 

-  - 

-   - 

-  - 

Sugar  maple 

-  - 

-   - 

-  - 

-   - 

-  - 

ASh 

232.8 

:;,29.-8 

.1.2  ■:...-' 

<'.8':> .  - 

! ,0  6.6 

Dogwood 

-    - 

-  - 

464.5 

;    :  ~   , 

3  '  V  .■  6 

Black  locust 

-  - 

-  - 

-      - 

-   - 

-  - 

Other  merchantable   hardwouds 

V53.':. 

2'--0.L 

644.  -< 

-X      ■    -L  .- 

:       .^.12-     ■ 

S(.  r Jt  hardwoods 

-  -- 

-    - 

-     - 

'■(    ''  ^,    ^   '^ 

5   '  -  .  - 

Total 

0,'2S8 

0,801,., 

":^,88-c,2 

'■  ^  ^  n ''-.  ,  'i 

,  0  ,  ■      "  .  - 

Ait   li'ue   species 

2^,623.6 

: 0,0-0, 4 

26,2-6,2 

8,3-•^o 

''  ^  ^■'<.        < 

Deaa  ■..hest.nu r, 

_  _ 

- 

_ 

_ 

_ 

All    speciies 

2^,62^^.6 

10,0^0.  H 

^fy,^^6.^ 

6  7"^-:'.0 

■u  ,  V   '.> 
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Table  9.  -  Net  cordwood  volume  in  the  Virginia  Coastal  Plain 
by  species  and  diameter  clas'ses,  19A-0_y 


Species 

Diameter  class  (incl 

les) 

6-8 

10-12 

14-18 

20  + 

iotai 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Percent 

Softwoods: 

Loblolly  pine 

7,001.1 

9,796.3 

8,303.2 

2,183.3 

27, 283. Q 

45.5 

Shortleaf  pine 

1,107.7 

1,006.3 

399.5 

48.6 

2,562.1 

4.3 

Virginia  pine 

1,107.2 

802.5 

401.3 

28.7 

2,339.7 

3.9 

White  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Hemlock 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Redcedar 

kl'U 

15.5 

7.4 

1.8 

72.1 

negl. 

White-cedar 

5./, 

22.2 

77.0 

65.5 

170.1 

.3 

Cypress 

100.2 

155.3 

207.3 

118. 4 

581.2 

1.0 

Total 

9.369.0 

11,798.1 

9,395.7 

2,446.3 

33,009.1 

55.0 

Hardwoods: 

Red  maple 

386.5 

449.0 

410.3 

191.3 

1,437.1 

2.4 

Blackgum 

652.9 

1,150.7 

1,101.2 

733.5 

3,638.3 

6.1 

Sweetgum 

1,578.6 

1,949.1 

1,359.0 

520.8 

5,407.5 

9.0 

Yellowpoplar 

710.2 

926.4 

841.9 

488.2 

2,966.7 

4.9 

Northern  red  oak 

118.5 

144.8 

137.4 

242.1 

642.8 

1.1 

Other  red  oaks 

1,187.8 

1,383.2 

734.2 

502.2 

3,807.4 

6.3 

White  oak 

1,370,4 

1,674.1 

669.8 

348.9 

4,063.2 

6.8 

Chestnut  oak 

6.5 

41.3 

20.4 

22.1 

90.3 

.2 

Other  white  oaks 

206.0 

243 . 3 

69.1 

30.5 

548.9 

.9 

Birch 

-  - 

-  - 

_  _ 

_  _ 

_  _ 

Beech 

136.1 

265.7 

328.9 

258.6 

989.3 

1.6 

Hickory 

339.3 

433.3 

288.2 

141.0 

1,201.8 

2.0 

Cherry -walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

-  - 

_  _ 

Ash 

215.5 

209.2 

166.1 

66.7 

657.5 

1.1 

Dogwood 

285.1 

140.0 

36.7 

2.7 

464.5 

.8 

Black  locust 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Other  merch.  hdwds. 

282.4 

361.9 

299.3 

154.1 

1,097.7 

1.8 

Total 

7,A75.8 

9,372.0 

6,462.5 

3,702.7 

27,013.0 

45.0 

All  live  species 

16,844.8 

21,170,1 

15,858.2 

6,149.0 

60,022.1 

100.0 

Dead  chestnut 

-  - 

-  - 

—  — 

—  _ 

_  _ 

_  _ 

All  species 

16,844.8 

21,170.1 

15,858.2 

6,149.0 

60,022.1 

-  - 

1/This  table  d 
cull  trees  and  upper 
included. 


iffers  from  table  8  in  that  the  volume  contained  in 
stems  and  limbs  of  saw-timber-size  hardwoods  is  not 
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Table  10.  -  Cordwood  volume  per  acre  in  the  Virginia  Coastal 
Plain,  by  forest  conditions  and  types,  19A0 


Forest  condition 

Forest  type 

Lob- 

Short- 

;      jBottom- 
Vir-  ; White i  land 

[Up- 
Cove  ; land 

All 

and  species  group  L  ., 

leaf 

ginia  1  pme   hard- 

hard-: hard- 

types 

pine 

pine 

pine       j  wood   -wood  wood 

1          ! 

Cords 

Cords 

Cords! Cords j  Cords  | Cords  Cords 

Cords 

Saw  timber:       | 

'        !          ' 

Loblolly  and 

1        '          i        i 

shortleaf  pines 

18.43 

13.53 

4.01  -  -    1.55  i  -  -  i  1.43 

10.87 

Virginia  pine 

.38 

.19 

7.08  -  -     .03   -  -  !   .30 

.76 

Other  softwoods 

.03 

.08 

.02  -  -    1.76 

.02 

.32 

Oaks 

1.87 

2.86 

3.19i  -  -    1.93 

-  -   5.95 

2.87 

Guras  and 

yellowpoplar 

2.29 

1.54 

1.72  -  -   11.77 

-  -  ;  i.79 

4.31 

Other  hardwoods 

.65 

.55 

.89_|  -  -  !   5.36  1 

u:-JJ.?j 

2,06 

All  live  species 

23.65 

18.75 

16.91  -  -   22.40   -  -  1 16.07 

21,19 

Dead  chestnut     -  - 

_  _ 

1 

_  _ 

_  _ 

Cordwood: 

Loblolly  and 

i 

shortleaf  pines,  3.4-2 

4.14 

.87 

.25 

-  - 

.67 

2,02 

Virginia  pine 

.10 

.12 

2.16 

-  -  !   .01 

-  - 

.09 

.31 

Other  softwoods 

.01 

.14 

negl. 

.06 

.01 

.02 

Oaks 

.57 

1.31 

.68 

.49 

-  - 

3.70 

1.43 

Gums  and 

! 

yellowpoplar   j   .49 

.48 

.45 

~  ~ 

1.66 

-  - 

1.53 

.92 

Other  hardwoods 
All  live  species 

.13 

1   .11 

.21^  -  - 

1.25 

-  - 

|1.02 

.52 



4.72 

6.30 

4.37 

_  - 

3.72 

-  - 

7.02 

5.22 

Dead  chestnut    j  -  - 

_  _ 

_  _ 

_  - 

- 

! 

All  conditions: 

Loblolly  and 

shortleaf  pines  13.43 

9.53 

2.50 

-  - 

1.13 

-  - 

1.11 

7.62 

Virginia  pine    j   .29 

.16 

4.72 

.02   -  - 

.21 

.60 

Other  softwoods 

.03 

.11 

.01 

_  _ 

1.21  i  -  - 

.02 

.21 

Oaks 

1.43 

2.20 

1.99 

-  - 

1.46  1  -  - 

5.01 

2.33 

Gums  and 

1 

yellovfpoplar 

1.6q 

1.08 

1.11  -  - 

8.47   -  -  i  3.42 

3.06 

Other  hardwoods 

.47 

1   .36 

.57i  -  - 

4.02   -  -  i  2.51, 

1.49 

^-  1 ' 

1 H i~  ^ 

All  live  species il7. 34 

13.44 

lO.QOi  -  - 

1 

16.31   -  -  1 12.28 
1 

15.31 

— j — 

Dead  chestnut    j  -  - 

I ' 

_  - 

„.  1            1     , 
'      1       1     . 

!          1            1         1 

~  ~ 
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Table  11.  -  Net  cubic-foot  vo 


lume  of  all  sound  material  in  the  Virginia 


Coastal  Plain  by  species  and  sources 


f  material,  19^0 


Species 


Softwoods: 

Loblolly  pine 
Shortleaf  pine 
Virginia  pine 
White  pine 
Hemlock 
Redcedar 
White-cedar 
Cypress 

Total 


Saw-timber  trees 


Sawlogs 


Million 
ft. 


cu. 


1,174.5 
81.1 
62.3 


Upper 
stems 

Million 


Cord- 
wood 


Cull 
trees 


Million  Million 


cu.  ft.-cu,  ft. 


1.9 
12.0 

37.1 


1,368.9 


Hardwoods: 
Red  maple 
Blackgum 
Sweetgum 
Yellowpoplar 
Northern  red  oak 
Other  red  oaks 
White  oak 
Chestnut  oak 
Other  white  oaks 
Birch 
Beech 
Hickory 
Cherry-walnut 
Sugar  maple 
Ash 

Dogwood 
Black  locust 
Other  merchantable  hardwoods 
Scrub  hardwoods 

Total 

All  species 


41.0 

121.5 

127.8 

86.6 

25.8 

82.0 

67.4 

2.9 

6.6 

40.5 
28.2 


15.1 


31.2 


676.6 
2,045.5 


245.8 
19.4 
22.1 


.9 
9.0 


297.2 


21.3 
59.5 
66.6 

42.7 
13.6 
40.9 
33.1 
1.4 
3.3 

22.0 
14.1 


7.4 

16.4 

342.3 


454.7 
71.9 
71.8 


3.6 

.4 

7.1 


cu.  ft 


All 
material 


609.5 


639.5 


55.1 
113.4 
217.3 
100.2 

16.3 

154.1 

182.7 

2,9 

26.8 

26.0 
47.8 


26.0 
30.1 

40.7 


1,039.4 
1,648.9 


43.8 

3.1 

14.9 


.2 
6.7 


68.7 


84.2 

111.4 

63.1 

18.9 

4.0 

35.4 

36.8 

1.8 

9.1 

26.2 
8.3 


18.4 
7.4 

29.3 
24.3 


A78.6 


Million 
cu.  ft. 

1,918.8 
175.5 
171.1 


5.7 
13.3 
59.9 


2,344.3 


547.3 


201.6 
405.8 
474.8 
248.4 

59.7 

312.4 

320.0 

9.0 

45.8 

114.7 
98.4 


66.9 
37.5 

117.6 
24.3 


2,536.9 


4,881.2 
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Table  12.  -  Volume  of  wood  processed  in  the  Virginia  Coastal  Plain 
by  the  primary  forest-products  industries,  19A-0 


Mui'nber 

Pr 

jduetiun 

or  corisuraj 

jtion 

Loblolly, 

Product 

of 

shortleaf , 

Other 

Guiiis , 

Other 

plants 

&  Virginia 

soft- 

Oaks 

yellow- 

hard- 

Total 

pines 

woods 

poplar 

woods 

H  bd.  ft. 

H  bd.ft. 

H  bd.ft. 

M  bd.ft. 

M  bd.ft. 

ii  bd.  ft. 

Lumber^/ 

567 

403, AOO 

14,900 

26,100 

44,800 

3,000 

492,200 

Veneer 

7 

1,000 

100 

-  - 

21,700 

300 

23,100 

Cords 

Cjrds 

Cords 

Curds 

Curds 

Cords 

Cooperage 

AS 

81 ,700 

-  - 

2,600 

2,100 

-  - 

86,400 

Pulpwood 

4 

423 ,700 

-  - 

-  - 

-  - 

-  - 

423,700 

Excelsior 

IQ 

41,000 

-  - 

-  - 

-  - 

-  - 

41.000 

Fuel  wood 

-  - 

648.000 

-  - 

359,100 

122,200 

49,900 

1,17^.200 

Fence  posts 

--  - 

800 

6.000 

7,200 

300 

6,A00 

20,700 

Misc. 2/ 

10 

200 

4.500 

-  - 

-  - 

1,400 

6,100 

M  pes. 

M  pes. 

M  pes. 

M  pes. 

M  pes. 

M  pes. 

Poles,  piles 

-  - 

96 

_  -. 

1 

6 

3 

106 

Hewn  ties 

-  - 

7 

5 

261 

2 

-  - 

275 

1/ Includes  the  lumber  tally  equivalent  of  all  material  produced  in 
sawmills. 

2,/lncludes  3  handle  plants,  3  wood  turning  plants,  2  shingle  mills. 
1  box  plant,  and  1  shuttle  block  plant. 
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Table  13-    -  Volume  of  wood  cut  from  the  sound-tree  growing  stock 
(commodity  drain)  in  the  Virginia  Coastal  Plain,  19A0 


Product 
and  source 
of  material 

Virginia 
pine 

Loblolly 
and 
shortleaf 
pines 

other 

soft- 
woods 

Oaks 

Gums , 
yellow- 
poplar 

Other 
hard- 
woods 

Total 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

Sawlogs: 

Lumber 

18,200 

311,900 

10,300 

24,200 

34,200 

2,000 

400,800 

Veneer 

-  - 

700 

■  100 

-  - 

15,400 

300 

16,500 

Cooperage 

-  - 

22,200 

-  - 

300 

400 

-  - 

22,900 

Pulpwood 

13,200 

62,200 

-  - 

-  - 

900 

-  - 

76,300 

Excelsior 

300 

6,600 

-  - 

-  - 

-  - 

-  - 

6,900 

Fuel  wood 

6,100 

3A,900 

-  - 

9,300 

2,200 

900 

53,400 

Fence  posts 

-  - 

100 

900 

900 

100 

100 

2,100 

Poles,  piles 



12,500 

-  - 

300 

500 

200 

13,500 

Hewn  ties 

_  _ 

200 

-  - 

12,100 

-  - 

_  _ 

12,300 

Misc. 

-  - 

900 

-  - 

-  - 

300 

1,200 

Total 

37,S00 

A51,300 

12,200 

47,100 

53,700 

3,800 

605,900 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

All  mt'lri/ 

Lumber 

63,800 

803,500 

24,800 

69,600 

89,100 

5,400 

1,056,200 

Veneer 

1,800 

200 

-  - 

39,400 

700 

42,100 

Cooperage 

82,800 

-  - 

700 

2,000 

_  _ 

85,500 

Pulpv/ood 

72,500 

269  ,300 

-  - 

-  - 

7,300 

-  - 

349,100 

Excelsior 

2,200 

36,700 

-  - 

-  - 

-  - 

-  - 

38,900 

Fuel  wood 

38,100 

160,700 

-  - 

160,500 

38,900 

22,500 

420,700 

Fence  posts 

200 

600 

5,700 

6,400 

200 

5,600 

18,700 

Poles,  piles 

300 

35,300 

-  - 

800 

1,400 

600 

38,400 

Hewn  ties 

-  - 

900 

100 

48,200 

100 

-  - 

49,300 

Misc. 

-  - 

100 

5,200 

-  - 

-  - 

1,100 

6,400 

Total 

177,100 

1,391,700 

36,000 

286,200 

178,400 

35,900 

2,105,300 

1/lncludes  the  sawlog  portion  of  saw-timber  trees,  the  usable  volume  in 
the  upper  stems  of  softwood  saw  timber  and  in  small  trees  from  5«0  inches 
d.b.h.  to  saw-timber  size. 
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Table  14-  -  The  effect  of  growth,  mortality,  and  commodity  drain  upon 
the  forest  growing  stock  in  the  Virginia  Coastal  Plain,  1940 


IN  BOARD  FEET  (INT.  ^-INCF 

I   RULE) 

Species  and 
diameter  group 

Growing 

stock 
Jan.  1, 
1940 

Gross 
growth 

Mortality 

Net 
growth 

Commodity 
drain 

Net 
change 

Growing 

stock 
Jan.  1, 
1941 

Million 
bd.  ft. 

3,300.6 
3,536.2 
1,082.4 

Million 
bd.  ft. 

158.9 
262.2 
115.9 

Million 
bd.  ft. 

11.5 

10.2 

2.4 

Million 
bd.  ft. 

147.4 
252,0 
113 . 5 

Million 
bd.  ft. 

159.8 
201.8 

139.7 

Milliun 

Million 

Softwoods: 
10-12  inches 
14-18  inches 
20  and  over 

bd.  ft. 

-12.4 

50.2 

-26 . 2 

bd.  ft. 

3,288.2 
3,586.4 
1,056.2 

Total 

7,919.2 

537.0 

24.1 

512.9 

501.3 

11.6 

7,930.8 

Hardwoods: 
14-18  inches 
20  and  over 

2,300.3 
1,528.5 

160.9 
87.6 

5.5 

7.3 

155^4 
80. 3 

53.1 
51.5 

102.3 
28.8 

2,402.6 
1,557.3 

Total 

3,828.8 

248.5 

12.8 

235.7 

104.6 

131.1 

3,959.9 

All  species 

11,748.0 

785.5 

36.9 

748.6 

605.9 

142.7 

11,890.7 

IN  CUBIC 

FEET 

Million 
cu.  ft. 

609.5 
803. 8 

671 . 0 

182.4 

Million 
cu.  ft. 

25.9 
36.5 
53.4 
20.1 

Million 
cu.  ft. 

5.1 
2.8 

1.9 
0.4 

Million 
cu.  ft. 

20.8 

33.7 
51.5 
19.7 

Million 
cu.  ft. 

12.5 
38.9 
38,1 
23.1 

Million 

Million 

Softwoods: 
6-8  inches 
10-12  inches 
14-18  inches 
20  and  over 

cu.  ft. 

8.3 
-5.2 

13.4 

-3.4 

cu.  ft. 

617.8 
798.6 
684.4 
179.0 

Total 

2,266.7 

135.9 

10.2 

125.7 

112.6 

13.1 

2,279.8 

Hardwoods: 
6-12  inches 
I4-I8  inches 
20  and  over 

1,036.6 
425.6 
253.8 

44.7 
28.5 
14.6 

2.6 

1.1 
1.2 

42.1 
27.4 
13.4 

13.8 

9,8 
8.5 

28.3 

17.6 

4.9 

1,064.9 
443.2 

258.7 

Total 

1,716.0 

87.8 

4.9 

82.9 

32.1 

50.8 

1,766.8 

All  species 

3,982.7 

223.7 

15.1 

208.6 

144.7 

63.9 

4,046.6 
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Table   1.    -  Land  use   in  the  Virginia 
Piediriont.    19^0 


Land 

jne 

Land  area 

Acre^ 

Per'  ent 

Forest: 

Corrunerrial 

'■:,8^7,Q00 

57.9 

Public    reserved 

104,300 

1.0 

Non-commer 

ciai 

-  - 

-  - 

Total 

5,Q32,200 

58.9 

Non-forest: 

Crop-land 

2,621,300 

26.0 

Abandoned 

crop -land 

220,400 

2.2 

Pasture 

I  .064/^00 

10.6 

Marsh 

14,200 

0.2 

Other 

213,700 

2.1 

Total 

4,134,300 

41a 

All  uses 

10,066,500 

100.0 
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Table  2.    -  Forest  area  of  "t}:e  Vir£lni'-i   Piedmont  by  forest   ty;.  es 

and  conditions,    194-0 


Forest  condition 

Toi 

Forest  type 

Saw 

Cord- 

ReDr-)- 

:al 

timber 

wood 

ductiori 

Acres 

Acres 

Acres 

Acres 

Percent 

Softwoods: 

Loblolly  pine 

A9,500 

31,600 

15,300 

96,400 

1.6 

Shortleaf  pinei/ 

681,600 

^,80,700 

70,800 

1,233,100 

21.2 

Virginia  pine 

47^4,5001   731,200 

185 ,800 

1,3^1,500 

23.9 

White  pine 

27,200     8,800 

-  - 

36,000 

0.6 

Total 

1,232,800 

1,252,300 

271,900 

2,757,000 

4^'' .  3 

Hardwoods: 

Bottomland  hardwood 

192,500 

129,600 

12,000 

334,100 

5.7 

Cove  hardwood 

95,700 

54,000 

-  - 

149,700 

2.6 

Upland  hardwood 

1,189,700 

1,272,100 

125,300 

2,587,100 

44.4 

Total 

1,A77,900 

1,455,700 

137, 300 13,070,900 

52.7 

.'•l11  types 

2,710,700 

2,708,000 

409,200  5,827,900 

100.0 

l/lncludes  redcedar,    l6,500  acres. 
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Table  3-  -  Species  composition  of  forest  types  in  the  Virginia 
Piedmont,  expressed  in  percent  of  net  cubic  volume,  19-40 


Forest  type 

Bottom- 

Up- 

All 

Species 

Lob- 

Short- 

Vir- 

White 

land 

Cove 

land 

lolly 

leaf 

ginia 

pine 

ha  rd- 

hard- 

hard- 

types 

pine 

pine 

pine 

wood 

wood 

wood 

Softwoods: 

Pond  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Loblully  pine 

64. A 

0.8 

0.2 

-  - 

0.6 

-  - 

0.2 

1.6 

Shortleaf  pine 

8.5 

63.5 

Q.7 

6.Q 

2.3 

o.u 

3.7 

19.0 

Virginia  pine 

0.8 

7.3 

60.9 

7.0 

1.0 

1.0 

2.2 

u.u 

White  pine 

-  - 

0.1 

0.4 

A3.0 

0.1 

0.3 

O.A 

0.7 

Hemlock 

-  - 

-  - 

negl. 

1.6 

-  - 

1.7 

-  - 

_  _ 

Redcedar 

0.1 

0.7 

0.4 

negl. 

0.2 

0.1 

0.2 

0.3 

White-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

--  - 

-  - 

-  - 

Cypress 

-  - 

—  - 

-  — 

-  — 

-  - 

-  - 

-  - 

-  - 

Hardwoods: 

Red  maple 

1.0 

0.9 

0.9 

2.0 

7. A 

2.U 

2.5 

2.1 

Blackgum 

1.0 

0.6 

0.8 

3.0 

1.2 

1.7 

2.6 

1.6 

Sweetgum 

9. A 

3.5 

1.6 

0.2 

16. /^ 

0.3 

2.7 

3.7 

Yellowpoplar 

A. 5 

5.7 

7.2 

u.z 

15.1 

53.3 

11.6 

11.2 

Northern  red  oak 

0.1 

0.9 

0.7 

0.1 

2.1 

7.8 

6.5 

3.7 

Other  red  oaks 

3.2 

6.1 

6.1 

12.1 

5.7 

3.7 

16.3 

10.3 

"IVhite  oak 

3.3 

4.7 

5.3 

9.3 

3.8 

4.5 

2  A.  3 

13.2 

Chestnut  oak 

-  - 

0.6 

0.5 

3.3 

0.1 

A. 5 

11.1 

5.2 

Other  white  oaks 

0.8 

1.2 

l.A 

2.5 

0.7 

0.1 

1.9 

1.4 

Birch 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Beech 

0.1 

0.1 

0.1 

-  - 

0.9 

0.7 

1.5 

0.8 

Hickory 

0.5 

1.3 

1.3 

0.5 

1.3 

4.2 

7.4 

4.0 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

--  - 

0.1 

negl. 

negl. 

Ash 

0.2 

0.2 

0.2 

-  - 

8.1 

2,3 

0.6 

1.1 

Dogwood 

0-1 

0.5 

0.8 

0.5 

1.0 

2.7 

1.2 

1,0 

Black  locust 

-  - 

-  - 

-  - 

-  ~ 

-  - 

-  - 

-  - 

-  - 

Other  hardwoods 

1.8 

0.9 

O.Q 

1.2 

31.2 

6.9 

2.1 

3.9 

Scrub  hardwoods 

0.2 

o.u 

0.6 

2.6 

0.8 

1.3 

1.0 

0.8 

All  species 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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Table  U-    -   Net  board-foot  volume  (Int.  -^-inch  rule)  in  the  Vir/jinia 
Piedmont,  bv  species  and  forest  conditions,  IQ^O 


Species 

Forest  condition 

Saw  timber 

CordwoodI/ 

TotaJ 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

215,300 

A, 700 

220,000 

2.9 

Shortleaf  pine 

1,6^5,800 

108,100 

1,753,900 

23.0 

Virginia  pine 

Q66,700 

91,700 

1,058,400 

13.9 

White  pine 

82,100 

3,500 

85,600 

1.1 

Hemlock 

11,600 

100 

11,700 

0.2 

Redcedar 

1-4,300 

5,000 

19,300 

0.3 

White-cedar 

-  - 

-  - 

-  - 

_  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

Total 

2,935,800 

213,100 

3,148,900 

41.4 

Hardwoods: 

Red  maple 

101,000 

7,400 

108,400 

1.4 

Blackgum 

74,A00 

4,400 

78,800 

1.0 

Sweetg-um 

233,^00 

9,900 

243,300 

3.2 

Yellowpoplar 

963,900 

38,300 

1,002,200 

13.2 

Northern  red  oak 

A30,700 

7,000 

437,700 

5.8 

Other  red  oaks 

6^9, too 

36,QOO 

686,500 

9.0 

White  oak 

805,800 

37,500 

843,300 

11.1 

Chestnut  oak 

333,800 

19,400 

353,200 

4 . 0 

Other  white  oaks 

60,200 

5,000 

65,200 

0.9 

Birch 

-  - 

-  - 

-  - 

-  - 

Beech 

58,700 

3,400 

62,100 

0,8 

Hickory 

239,100 

15,500 

254,600 

3.3 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

ASh 

51,700 

3,000 

54,700 

0.7 

Other  hardwoods 

259,200 

12,300 

271,500 

3.6 

Total 

4,261,500 

200,000 

4,461,500 

58.6 

all  live  species 

7,197,300 

413,100 

7,610,400 

100.0 

Dead  chestnut 

-  - 

-  - 

-  '- 

-  - 

All  species 

7,197,300 

413,100 

7,610,400 

-  - 

1/Includes  the  saw-timber  volume,  1,700  M  V-o'ird  feet  in  t-he 
reproduction  condition. 
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Table  5.  -  Net  board-foot  volume  (Int.  ^-inch  rule)  in  the  Virginia 
Piedmont  by  species  and  diameter  classes,  IQ^O 


Species 

Diame 

ter-class  ( 

inches) 

Tnfn  1 

10-12 

14-18 

20  + 

J. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

108,500 

9A,700 

16,800 

220,000 

2-9 

Short leaf  pine 

1,108,800 

5/^8,800 

96,300 

1,753,900 

23.0 

Virginia  pine 

786,500 

265 ,200 

6,700 

1,058,400 

13.9 

White  pine 

25,800 

30,200 

29,600 

85,600 

1.1 

Hemlock 

3,800 

4,900 

3,000 

11,700 

0.2 

Redcedar 

17,900 

1,400 

-  - 

19,300 

0.3 

White-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

2,051,300 

945 ,200 

152,400 

3,148,900 

41.4 

Hardwoods: 

Red  maple 

-  - 

76,400 

32,000 

108,400 

1.4 

Blackgum 

-  - 

61,500 

17,300 

78 ,800 

1.0 

Sweetgum 

-  - 

183,500 

59,800 

243  ,300 

3.2 

Yellowpoplar 

-  - 

638,200 

364,000 

1,002,200 

13.2 

Northern  red  oak 

-  - 

162,300 

275,400 

437,700 

5.8 

Other  red  oaks 

-  - 

398,700 

287 ,800 

686,500 

9.0 

White  oak 

-  - 

454,200 

389,100 

843,300 

11.1 

Chestnut  oak 

-  - 

182,400 

170,800 

353,200 

4.6 

Other  white  oaks 

-  - 

45,800 

19,400 

65,200 

0.9 

Birch 

-  - 

-  - 

-  - 

-  - 

_  _ 

Beech 

-  - 

45,400 

16,700 

62,100 

0.8 

Hickory 

-  - 

182,700 

71,900 

254,600 

3.3 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

-  - 

-  - 

-  - 

Ash 

-  - 

43,500 

11,200 

54,700 

0.7 

Other  hardwoods 

-  - 

163,500 

108,000 

271,500 

3.0 

Total 

-  - 

2,638,100 

1,823,400 

4,461,500 

58.6 

All  live  species 

2,051,300 

3,583,300 

1,975,800 

7,610,400 

100.0 

Dead  chestnut 

-  - 

-  - 

"   ~ 

-  - 

-  - 

All  species 

2,051,300 

3,583,300 

1,975,800 

7,610,400 

-  - 
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Table   6.    -  ilec   ooar' 
v:he  Vir-'inia  Pie' 


i-f'-^ot  v^lune    (int.    r-inch  rule)   per  acre  in 
L'n':nt  b^'   f-.resi.   conditions  and  t;-pes,   1940 


Forest  type 

Forest  condition 
and  species  group 

L-ib- 
lolly 

Short- 
leaf 

Vir- 

,f-;inia 

Wiiite 
pine 

Bottom- 
li.no 
hard- 

Cove 
hard- 

Up- 

lane: 

hard- 

..11 
types 

pine 

pine 

pine 

wood 

wood 

wood 

3d,Xt. 

3d. ft. 

jjd  »  1  U  . 

Bd.ft. 

Ed.fi. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Saw  "biiTiber: 

Loblolly  and 

shortleaf  pines 

3,490 

1,9Q0 

330 

240 

140 

20 

120 

6^0 

Virr;inia  pine 

ne^-l. 

210 

1,540 

230 

30 

40 

60 

360 

Otiier  softwoods 

-  - 

10 

30 

1,850 

10 

120 

20 

40 

Oaks 

200 

210 

340 

530 

420 

1,000 

1,490 

840 

GujTis  and 

yellowpoplar 

350 

240 

270 

120 

1,010 

2,200 

460 

470 

0  the  r  har dwo  o d  s 

10 

60 

oC 

30 

1,310 

450 

290 

260 

All  live  species 

4,or;o 

2,720 

2,570 

3,000 

2,920 

3,830 

2,440 

2,660 

Dead  chestnuc 

_  _ 

_  _ 

_  _ 

_  .. 

_  _ 

..  _ 

-_ 

Cord?;ood: 

Loblollj  and 

shortleaf  pines 

70 

100 

20 

100 

20 

nc'vl. 

30 

40 

Virginia  pine 

...  _ 

20 

70 

10 

20 

10 

30 

Other  softwoods 

nerl. 

negl. 

negl. 

140 

nerl. 

negl . 

ncpl. 

ne^frl . 

Oaks 

nerl. 

10 

10 

20 

20 

60 

'^0 

30 

Gums  and 

yellovTQoplar 

10 

ne.^-1. 

10 

-  - 

5C' 

120 

20 

20 

Other  h.arclv/nods 

-  - 

10 

nejl. 

-  - 

50 

oO 

20 

10 

.ill  live  species 

SO 

140 

110 

2d0 

150 

260 

140 

130 

Dead  chestnut 

_   _ 

_  _ 

_   _ 

_  _ 

-.  _ 

- .  _ 

_.  _ 

_   -_ 

.'ill  conditions: 

Loblolly  and 

shortleaf  pines 

1,820 

1,140 

130 

200 

90 

10 

'70 

340 

Vir^^inla  pine 

nef.'l. 

130 

570 

170 

20 

30 

'";0 

180 

Other  softwoods 

nepl . 

10 

10 

1,430 

10 

80 

10 

20 

Oaks 

110 

120 

120 

410 

250 

660 

720 

410 

Gums  and 

yellowpoplar 

190 

140 

100 

90 

600 

1.4vO 

220 

230 

Other  hardwoods 

ner;l. 

30 

20 

30 

780 

310 

140 

130 

/ill  live  species 

2,120 

1,570 

950 

2,330 

1,750 

2,540 

i  ,200 

1,310 

Dead  chestnut 

-  - 

_  .. 

-  - 

_  _- 

-  - 

-  - 

-   - 

-  - 
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Table  7-  ~  Distribution  of  saw-timber  area  and  volume 
(Int.  ^-inch  rule)  in  the  Virginia  Piedmont  by 
volume-per-acre  classes  and  type  groups,  19A-0 


Volume-per-acre 
class  (board  feet) 

Saw-timb 

er  area 

Saw- timber 

volume 

Acres 

Percent 

M  bd.  ft. 

Percent 

Softwood  types: 

Less  than  2,000 

593,100 

^8.1 

709,300 

21.1 

2,000-3,999 

388,100 

31.5 

1,091,400 

32.5 

^, 000-5, 999 

158,800 

12.9 

774,600 

23.0 

6,000-7,999 

5^,000 

h.U 

368,600 

11.0 

8, 000-9; 999 

22,600 

1.8 

203,700 

6.1 

10,000  and  over 

16,200 

1.3 

211,500 

6.3 

Total 

1,232,800 

100.0 

3,359,100 

100.0 

Hardwood  types: 

Less  than  2,000 

78^,800 

53.1 

928,100 

24.2 

2,000-3,999 

^25,900 

28.8 

1,203,900 

31.3 

A, 000-5, 999 

167,000 

11.3 

820,600 

21.4 

6,000-7,999 

50,^00 

3'U 

346,000 

9.0 

8,000-9,999 

22,500 

1.5 

198,900 

5.2 

10,000  and  over 

27,300 

1.9 

340,700 

8.9 

Total 

1,^77,900 

100.0 

3,838,200 

100.0 
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Table  8.  -  Net  cordwood  volume  in  the  Virginia  Piedmont 
by  species  and  sources  of  material,  1940 


Saw-timb( 

3r  trees 

Cord- 
wood 

Cull 
trees 

1 _. 

All 
material 

Species 

Sav^logs 

Upper 
stems 

M  cords 

M  cords 

ii  cords 

M_.  Curds 

M  cords 

Sof  tv/oods: 

Loblolly  pine 

558. 7j   132.6 

321.7 

11.3 

1,024.3 

Shortleaf  pine 

5,253.8 

1,507.7 

5,424.1 

274.7 

12,460.3 

Virginia  pine 

2,702.2 

872.3 

4,342.^ 

978.8 

8,805.6 

White  pine 

185.1 

44.1 

115.8 

28.5 

373.5 

Hemlock 

32.5 

^.5 

0.6 

4.7 

56.3 

Redcedar 

46.5 

-  - 

144.2 

0.^ 

191. 6 

White-cedar 

—  —  1   —  — 

-  - 

-  - 

_  _ 

Cypress 

i 

-  - 

-  - 

-  - 

Total 

8,778.8 

2,566.2 

10,357.7 

1,298.0 

2:^,001.6 

Hardwoods: 

Red  maple 

298.5 

171.6 

899.8 

821.5 

2,191.4 

Blackgum 

232.  Q 

125.7 

736.2 

3^5. 1 

1,439.9 

Sweetgum 

5"^0.5 

351.^ 

1,538.7 

l6q.l 

2,650.2 

Yellowpoplar 

2,707.4 

1.A70.3 

3,485.7 

573.7 

8,237.1 

Northern  red  oak 

1,055.0 

663.0 

605.6 

3r-'.i 

2,732.7 

Other  red  oaks 

1,q87.2 

1,078.3 

3,933.4 

712.0 

7,710.9 

White  oak 

2,381.2 

1,341.2 

5,073.4 

757.8 

9,553.6 

Chestnut  oak 

1,112.7 

573.5 

2,093.5 

Q66.7 

4,746.4 

Other  white  oaks 

215.8 

108.1 

730.6 

254.2 

1,302.4 

Birch 

-  - 

-  - 

-  - 

-  - 

-  - 

Beech 

174.2 

103.6 

212.4 

169.5 

652.7 

Hickury 

823.6 

434.4 

1,618.1 

245.2 

3,122.0 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

4.4 

8.0 

12.4 

Ash 

151.7 

80.5 

490.3 

227.8 

950.3 

Dogwood 

-  - 

-  - 

642.1 

145.0 

787.1 

Black  locust 

-  - 

-  - 

-  - 

-  - 

-  - 

Other  merchantable  hardwoods 

724.0 

429 . 1 

1,281.Q 

621.0 

3,056.0 

Scrub  hardwoods 

-  - 

-  - 

-  - 

516.3 

516.3 

Tutal 

12,454.7 

6,931.2 

23,436.1 

6,853.4 

49,675.4 

All  live  species 

21,233.5 

9,A97.4 

33,793.8 

8,152.3 

72,677.0 

Dead  chestnut 



-  - 

716.6 

2,181.9 

2,898.5 

All  species 

21 ,233 . 5 

9,497.4 

34,510.4 

10,334.2 

75,575.5 
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Table  9-  -  Net  cordwood  volume  in  the  Virginia  Piedmont  by  species 

and  diameter  classes,  19/^01/ 


Species 

Diameter  c! 

Lass  (inci 

les) 

T^^ 

-  „  n 

6-8 

10-12 

14-18 

20  + 

iO  LcLx 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Percent 

Softwoods: 

Loblolly  pine 

321.7 

397.1 

255.2 

39.0 

1,013.0 

1.8 

Shortleaf  pine 

5,A2A.l 

4,881.9 

1,645.7 

233.9 

12,185.6 

21.2 

Virginia  pine 

A, 3/^2. 3 

2,822.0 

736.2 

16.3 

7,916.8 

13.7 

White  pine 

115.8 

82.7 

81.5 

65.0 

345.0 

0.6 

Hemlock 

9.6 

16.9 

16.5 

8.6 

51.6 

0.1 

Redcedar 

\hU.2 

43.3 

3.2 

_  _ 

190.7 

0.3 

White-cedar 

-  - 

-  - 

-  - 

-.  _ 

—  — 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

10,357.7 

8,243.9 

2,738.3 

362.8 

21,702.7 

37.7 

Hardwoods: 

Red  maple 

U1.7 

458.1 

218.5 

80.0 

1,198.3 

2.1 

Blackgum 

337.8 

398.4 

186.  Q 

46.0 

969.1 

1.7 

Sweetgum 

731.4 

807. 3 

458.7 

131.8 

2,129.2 

3.7 

Yellowpoplar 

1,624.7 

1,861.0 

1,791.4 

916.0 

6,193.1 

10,8 

Northern  red  oak 

313.9 

381.7 

443.8 

611.2 

1,750.6 

3.0 

Other  red  oaks 

1,817.4 

2,116.0 

1,233.5 

753.7 

5,920.6 

10.3 

White  oak 

2,184.6 

2,888.8 

1,386.5 

994.7 

7,454.6 

12.9 

Chestnut  oak 

930.9 

1,162.6 

622.5 

490.2 

3,206.2 

5.6 

Other  white  oaks 

312.4 

418.2 

159.6 

56.2 

946.4 

1.6 

Birch 

-  - 

-  - 

-  - 

-  - 

_  _ 

-  - 

Beech 

86.9 

125.5 

131.3 

42.9 

386.6 

0.7 

Hickory 

682.6 

935.5 

630.9 

192.7 

2,441.7 

4.2 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

1.7 

2.7 

-  - 

-  - 

4.4 

negl. 

Ash 

255.0 

235.3 

123.4 

28.3 

642.0 

1.1 

Dogwood 

393.6 

183.6 

59.5 

5.4 

642.1 

1.1 

Black  locust 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Other  merch.  hdwds. 

563.1 

718.8 

458.7 

265.3 

2,005.9 

3.5 

Total 

10,677.7 

12,693.5 

7,905.2 

4,614.4 

35,890.8 

62.3 

All  live  species 

21,035.4 

20,937.4 

10,643.5 

4,977.2 

57,593.5 

100.0 

Dead  chestnut 

248.9 

467.7 

817. 2 

1,364.7 

2,898.5 

_  _ 

All  species 

21,284.3 

21,405.1 

11,460.7 

6,341.9 

60,492,0 

-  - 

l/This  table  differs  from  table  8  in  that  the  volume  contained  in 
cull  trees  and  upper  stems  and  limbs  of  saw-timber-size  hardwoods  is  not 
included. 
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Table  10.  -  Cordwood  volume  per  acre  in  the  Virginia 
by  forest  conditions  and  types,  1940 


Piedmont , 


Forest  type 

Forest  condition 

Lob- 

Short- 

Vir- 

iThite 

Bottom- 
land 

Cove 

Up- 
land 

All 

and  species  group 

lolly 

leaf 

ginia 

pine 

hard- 

hard- 

hard- 

types 

pme 

pme 

pme 

wood 

wood 

wood 

Cords 

Curds 

Curds 

Cords 

Cords 

Curds 

Cords 

Cords 

Saw  timber: 

Loblolly  and 

shortleaf  pines 

15.95 

12.07 

1.91 

1.02 

.59 

.10 

.56 

3.96 

Virginia  pine 

.13 

1.10 

8.97 

1.06 

.15 

.14 

.30 

2.01 

Other  softwoods 

.01 

.11 

.13 

6.99 

.04 

.51 

.08 

.17 

Oaks 

1.5c? 

2.24 

2.37 

4.24 

2.17 

3.86 

8.17 

4.93 

Gums  and 

yellowpoplar 

3.31 

1.63 

1.60 

1.12 

5.85 

10.7^^ 

2.56 

2.68 

Other  hardwoods 

.81 

.63 

.6q 

.68 

8.17 

3.74 

2.30 

2,02 

All  live  species 

21.80 

17.78 

15.67 

15.11 

16.07 

19.14 

13.07 

15.77 

Dead  chestnut 

_  _ 

.06 

.09 

1.31 

.13 

1.24 

1.22 

.63 

Cordwood: 

Loblolly  and 

shortleaf  pines 

2,39 

2.95 

,32 

.76 

.15 

.03 

.28 

.7^) 

Virginia  pine 

.04 

.38 

2.27 

.26 

.08 

.17 

.12 

.79 

Other  softwoods 

.02 

.05 

.02 

1.68 

.02 

.03 

.03 

.04 

Oaks 

.10 

.7v 

.45 

1.58 

.49 

1.05 

3.53 

1.90 

Gums  and 

yellowpoplar 

.20 

.44 

.28 

.66 

1.55 

4.60 

.74 

.65 

Other  hardwoods 

.13 

.21 

.17 

.23 

2.64 

1.83 

.78 

.59 

All  live  species 

2.88 

4.82 

3.51 

5.17 

4.03 

7.71 

5.48 

4.76 

Dead  chestnut 

-  - 

.02 

.16 

1.14 

-  - 

.78 

.70 

.38 

All  conditions: 

Loblolly  and 

shortleaf  pines 

9.35 

7.99 

.86 

.06 

.40 

.08 

.41 

2.26 

Virginia  pine 

.OQ 

.78 

4.56 

.86 

.12 

.15 

.20 

i.36 

Other  softwoods 

.02 

.08 

.06 

5.69 

.03 

.34 

.05 

.10 

Oaks 

.86 

1.5Q 

l.iO 

3.59 

i.46 

2.85 

5.67 

3.31 

Gums  and 

yellowpoplar 

1.7^ 

1.10 

.73 

1.01 

4.03 

8.55 

1.58 

1.50 

Other  hardwoods 

.A8 

.44 

.35 

.57 

5.83 

3.05 

1.48 

1.26 

All  live  species 

12.59 

11.98 

7.66 

12.68 

11.87 

15.02 

9.30 

9.88 

Dead  chestnut 

-  _ 

.04 

.14 

1.27 

.07 

1.07 

.94 

.50 
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Table  11.  -  Net  cubic-foot  volume  of  all  sound  material  in  the  Virginia 
Piedmont  by  species  and  sources  of  material,  1940 


Saw-timb 

er  trees 

Cord- 
wood 

Cull 
trees 

All 
material 

Species 

Sawlogs 

Upper 
stems 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 

Million 

cu.  ft. 

cu.  ft. 

Softwoods: 

Loblolly  pine 

38.9 

9.1 

20.9 

0.8 

69.7 

Shortleaf  pine 

353.0 

103.3 

342.1 

18.0 

816. 4 

Virginia  pine 

2U.8 

59.5 

329.4 

74.2 

677.9 

^Yhite  pine 

13.8 

3.1 

8.7 

2.1 

27.7 

Hemlock 

2.5 

0.7 

0.6 

0.3 

4.1 

Redcedar 

3.7 

-  - 

10.7 

negl. 

14.4 

\7hite-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

626.7 

175.7 

712.4 

95.4 

1,610.2 

Hardwoods: 

Red  maple 

20.2 

10.5 

59.2 

54.6 

144.5 

Blackgum 

15.4 

7.2 

45.9 

21.9 

90.4 

Sweetgum 

40. 0 

21.0 

94.5 

10.5 

166.0 

Yellowpoplar 

171.5 

80.7 

217.5 

36.6 

506.3 

Northern  red  oak 

72.2 

39.6 

41.3 

21.2 

174.3 

Other  red  oaks 

128.6 

60.4 

246.1 

45.1 

480.2 

White  oak 

155.3 

76.2 

323.1 

48.1 

602.7 

Chestnut  oak 

69.5 

31.1 

118. 4 

58.2 

277.2 

Other  white  oaks 

13.3 

5.6 

41.3 

14.9 

75.1 

Birch 

-  - 

-  - 

-  - 

-  - 

-  - 

Beech 

12.3 

6.3 

14.8 

11.5 

44.9 

Hickory 

51.3 

23.2 

94.0 

14.8 

183.3 

Cherry-walnut 

-  - 

-  - 

-  - 

-  - 

-  - 

Sugar  maple 

-  - 

-  - 

0.3 

0.5 

0.8 

Ash 

9.6 

4.3 

30.7 

14.4 

5^.0 

Dogwood 

-  - 

-  - 

41.7 

9.4 

51.1 

Black  locust 

-  - 

-  - 

-  - 

-  - 

-  - 

Other  merchantable  hardwoods 

50.6 

26.2 

88.8 

41.8 

207.4 

Scrub  hardwoods 

-  - 

-  - 

-  - 

33.2 

33.2 

Total 

809.8 

392.3 

1,457.6 

436.7 

3,0^6.4 

All  species 

1,436.5 

568.0 

2,170.0 

532.1 

4,706,6 
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Table  12.  -  Volume  of  wood  processed  in  the  Virginia  Piedmont  by 
the  primary  forest-products  industries,  1940 


Number 

of 
plants 

Production  or  consumption 

Product 

Loblolly, 
shortleaf , 
&  Virginia 
pines 

Other 
soft- 
woods 

Oaks 

Gums  , 
yellow- 
poplar 

Other 
hard- 
woods 

Total 

Lumberi/ 
Veneer 

Cooperage 
Mine  timbers 
Fuel  wood 
Fence  posts 
Misc.^ 

Poles,  piles 
Hewn  ties 

1,196 
3 

17 

15 

M  bd.  ft. 
264,600 

Cords 

16,500 

200 

616,100 

400 

18,000 

M  pes. 
22 

M  bd.ft. 
3,200 

Cords 

18,400 
12,500 

M  pes. 

M  bd.ft. 

60,100 
300 

Cords 

400 

400 

713,800 

10,300 

1,200 

M  pes. 
207 

M  bd.ft. 

52,000 
7,200 

Cords 
800 

159,300 

400 

M  pes. 

M  bd.ft. 

2.900 
900 

Cords 

300 

185,600 

28,000 

53,000 

M  pes. 

M  bd.  ft. 

382,800 
8,400 

Cords 

17,700 

900 

1,674,800 

57,100 

85,100 

M  pes. 

22 

207 

l/lncludes  lumber  tally  equivalent  of  all  material  produced  in  saw- 


mills. 


2/lncludes  2  pulp  mills,  5  handle  plants,  1  excelsior  plant,  2 
insulator  pin  plants,  1  dimension  stock  plant,  1  picker  stick  plant,  1  plant 
making  wooden  utensils  (spoons,  forks,  etc.),  1  plant  making  cedar  chests, 
and  1  wood  turning  plant. 
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Table  13-  -  Volume  of  wood  cut  from  the  sound-tree  growing  stock 
(commodity  drain)  in  the  Virginia  Piedmont,  1940 


Product 
and  source 
of  material 


Virginia 
pine 


Loblolly 
and 

shortleaf 
pines 


Other 
soft- 
woods 


Oaks 


Gums , 
yellow- 
poplar 


Other 
hard- 
woods 


Total 


Sawlogs: 
Liimber 
Veneer 
Cooperage 
Pulpwood 
Excelsior 
Mine  timbers 
Fuel  wood 
Fence  posts 
Poles,  piles 
Hewn  ties 
Misc. 

Total 


All  mt'lti/ 
Lumber 
Veneer 
Cooperage 
Pulpwood 
Excelsior 
Mine  timbers 
Fuel  wood 
Fence  posts 
Poles,  piles 
Hewn  ties 
Misc. 


M  bd.ft. 

61,500 

300 

11,500 


12,700 
100 


86,100 


Cords 


197,700 

1,300 

61,900 

100 

123  ,300 
300 


Total 


384,600 


M  bd.ft. 

185,400 

3,300 

24,100 

300 

100 

14,000 

2,300 


M  bd.ft. 


3,200 


M  bd.ft. 

58,700 
200 
100 


M  bd.ft. 

49 ,300 

7,600 

100 

2,700 


M  bd.ft. 

2,700 

1,700 

200 


2,600 
300 


7,300 
1,400 


1,600 


9,900 
400 


100 


1,600 
400 
100 

700 


M  bd.ft. 

360,800 

9,500 

3,800 

38,500 

300 

100 

37,200 

4,500 

2,/^00 

9;  900 

1,500 


229,500 


6,100 


78,000 


61,400 


7,400 


468,500 


Cords 

637,100 

13  ,200 

137,900 

2,200 

200 

99,900 

100 

8,700 


Cords 


8,200 


Cords 

183,500 
700 
400 
400 


Cords 

148,800 

19,800 

1,200 

25,900 


Cords 

8,500 
4,600 

1,400 


17,700 
1,400 


400 

209,200 

9,600 


49,500 


36,300 
1,200 


100 


300 
61,400 
24,500 

300 

2,800 


Cords 

1,183,800 

25,100 

16,100 

227,500 

2,300 

^00 

543  ,300 

52,200 

9,000 

36,300 

5,500 


899,300 


27,300 


441,700 


245,300 


103 ,800 


2,102,000 


l/lncludes  the  sawlog  portion  of  saw-timber  trees,  the  usable  volume  ir/ 
the  upper  stems  of  softwood  saw-timber  and  in  small  trees  from  5'0  inches 
d.b.h.  to  saw-timber  size. 
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Table  I4.  -  The  effect  of  growth,  mortality,  and  commodity  drain  upon 
the  forest  growing  stock  in  tlie  Virginia  Piedmont,  I'^aO 


IN  BOARD  FEET  (IH 

T.  t-INC 

I   RULE) 

Species  and 

diameter  group 

Gruwing 

stock 
Jan.  1, 
1^40 

Gross 

growth 

Mortality 

Net 
growth 

Commodity 
drain 

Net 
change 

Growing 

stock 
Jan .  1 , 
1-^41 

Million 
bd.  ft. 

2,033.9 
948.3 
152.2 

Million 

Million 
bd.  ft. 

7.8 
6.2 
2.1 

Mllion 
bd.  ft. 

166.5 

114.2 

12.2 

Million 
bd.  ft. 

154.4 

137.2 

30.1 

Million 

Million 

Softwoods: 
10-12  inches 
14-18  inches 
20  and  over 

bd.  ft. 

174.3 

120.4 

14.3 

bd.  ft. 

12.1 
-23.0 
-17.  ' 

td.  ft. 

2,Oa6.0 
'^25.3 
134.^ 

Total 

■^,134.4 

30'5.0 

16.1 

292.  Q 

321.7 

-28.8 

3,105.6 

Hardwoods: 
14-18  inches 
20  and  over 

2,576.7 
1,787.9 

223.7 
117.0 

5.5 
3.6 

218.2 
113.4 

88.5 
58. -^ 

12---^ .  7 
55.1 

2,706.4 
i. 84-^.0 

Total 

4.364.6 

340.7 

9.1 

331.6 

146.8 

I84.8 

4 , 549 . 4 

All  specips 

7.4'^'^.0 

64^.7 

25.2 

1 

62A.^ 

468.5 

1S6.0 

7.6SSO 

IN  CUBIC  FEET 


Million 
cu.  ft. 

702.2 

570.4 

200.3 

27.4 

Million 
cu.  ft. 

42.4 

47.2 

27.8 

2.8 

Million 
cu.  ft. 

4.6 
2.2 
1.3 
0.3 

Million 
cu.  ft. 

37.8 

45.0 

26.5 

2.5 

Million 
cu.  ft. 

16.8 

41.8 

28.9 

5.6 

Million 

Mi  11  ion 

Sof  twuv^ds; 
6-8  inches 
10-12  inches 
14-18  inches 
20  and  over 

cu.  ft. 

21.0 

3.2 

-2.4 

-3.1 

•u.  ft. 

723.2 

573.6 

197.'^ 

24.3 

Total 

1,500.3 

120.2 

8.4 

111.8 

93.1 

18.7 

1,51^.0 

Hardwoods: 
6-12  inches 
14-18  inches 
20  and  over 

1,435.1 
496.6 
301.6 

60.7 
41.9 
19 . 5 

3.6 
1.0 
0.8 

57.1 
40.^ 
18.7 

24.0 
16.7 
10.3 

33.1 
24.2 

8.4 

1,468.2 
520.8 
310.0 

Total 

2,233.3 

122.1 

5.4 

116.7 

51.0 

65.7 

2,2Q-.0 

All  species 

3,733.6 

242.3 

13.8 

228.5 

144.1 

84.4 

3,818.0 
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Table  1.    -  Land  use  in  the   Virginia 
Mountains,   19^-0 


Land  use 

Land  < 

irea 

Acres 

Percent 

Forest: 

Commercial 

4,66/i^,900 

51.2 

Public  rese 

;rved 

107,000 

1.2 

Non-commerc 

ial 

18A,A00 

2.0 

Total 

A, 956, 300 

5U.k 

Non-forest: 

Crop-land 

1,6^9,000 

18.1 

Abandoned  c 

rop-land 

77,600 

0.9 

Pasture 

2,209,100 

2A.2 

Marsh 

-  - 

-  - 

Other 

2U,000 

2.k 

Total 

4,U9,700 

A5.6 

All  uses 

9,106,000 

100.0 

A-/V6 


Table  2.  -  Forest  area  of  the  Virginia  Mountains  by  forest  types 

and  conditions,  19A0 


~-^~~~~^^^^^^^^^^^^^^^^~^~~^ 

Forest  condit; 

Lon 

Toi 

Forest  type 

Saw 

Cord- 

Repro- 

:al 

timber 

wood 

duction 

Acres 

Acres 

Acres 

Acres 

Percent 

Softwoods: 

Loblolly  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

Shortleaf  pinei/ 

23  if,  800 

32^,500 

14,600 

573,^00 

12.3 

Virginia  pine 

71,500 

17^,500 

39,100 

285,100 

6,1 

White  pine-^ 

138,700 

59,800 

1,600 

200,100 

4.3 

Total 

U5,000 

558,800 

55,300 

1,059,100 

22.7 

Hardwoods: 

Bottomland  hardwood-^ 

8,100 

17,000 

800 

25,900 

0.5 

Cove  hardwoodA/ 

221,100 

18A,A00 

3,300 

408,800 

8.8 

Upland  hardwood 

1,292,800 

1,808,800 

69,500 

3,171,100 

68.0 

Total 

1,522,000 

2,010,200 

73,600 

3,605,800 

77.3 

All  types 

1,q67,000 

2,56q,000 

128, QOO 

4, 664, QOO 

100.0 

l/Includes  redcedar,  45,100  acres. 

2/ Includes  hemlock,  74,400  acres. 

^/stream  margin  hardwoods  only. 

4/ Includes  northern  hardwoods,  128,400  acres. 
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Table  3*  -  Species  distribution  of  forest  types  in  the  Virginia 
Mountains,  e:>qDressed  in  percent  of  net  cubic  volume.  IQ^O 


Forest  type 

Bottom- 

Up- 

Species 

Lob- 

Short- 

Vir- 

lYhite 

land 

Cove 

land 

All 

lolly 

leaf 

ginia 

pine 

hard- 

hard- 

hard- 

types 

pine 

pine 

pine 

wood 

wood 

wood 

Softwoods: 

Pond  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Loblolly  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Shortleaf  pine 

-  - 

65.9 

6.9 

2,2 

-  - 

0.1 

3.2 

8.4 

Virginia  pine 

-  - 

3.1 

55.0 

0.8 

1.0 

0.2 

0.9 

3.6 

White  pine 

--  - 

2.5 

4.0 

29.6 

2.5 

0.7 

1.4 

3.8 

Hemlock 

-  - 

0.3 

0.1 

25.8 

1.8 

1.5 

0.4 

2.5 

Redcedar 

-  - 

2.3 

0.6 

0.2 

0.9 

0.2 

0.1 

0.4 

White-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

—  - 

—  - 

—  — 

—  - 

-  - 

-  - 

-  - 

-  - 

Hardwoods; 

Red  maple 

-  - 

0.1 

0.3 

1.9 

7.5 

3.7 

2.0 

2.0 

Blackgum 

-  - 

0.2 

0.2 

0.4 

0.8 

1.4 

2.4 

1.8 

Sweetgum 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Yellowpoplar 

-  - 

l.U 

1.5 

2.9 

26.9 

22.9 

4.7 

6.6 

Northern  red  oak 

-  - 

0.8 

0.9 

3.1 

7.7 

12.4 

8.7 

7.6 

Other  red  oaks 

-  - 

7.5 

10.5 

6.9 

3.6 

2.4 

18.3 

14.0 

IVhite  oak 

-  - 

4.3 

0.5 

7.8 

-  - 

-  - 

0.2 

0.2 

Chestnut  oak 

-  - 

7. A 

4.7 

5.0 

2.2 

3.8 

22.  Q 

16.7 

Other  white  oaks 

-  - 

o.u 

10.0 

negl. 

4.6 

4.2 

15.4 

12.1 

Birch 

-  - 

negl. 

negl. 

1.7 

0.6 

4.5 

0.6 

1.1 

Beech 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Hickory 

-  - 

0.9 

2.0 

2.0 

-  - 

5.3 

8.5 

6.6 

Cherry-walnut 

-  - 

0.2 

0.1 

0.2 

6.5 

2.1 

1.1 

1.0 

Sugar  maple 

-  - 

0.1 

negl. 

2.0 

3.1 

6.7 

1.0 

1.7 

Ash 

-  - 

0.2 

0.2 

0.3 

1.0 

2.3 

0.6 

0.7 

Dogwood 

-  - 

negl. 

0.2 

negl. 

0.4 

0.2 

0.1 

0.1 

Black  locust 

-  - 

1.0 

1.2 

0.7 

2.4 

3.1 

3.2 

2.7 

Other  hardwoods 

-  - 

0.6 

0.7 

5.7 

25.3 

20.8 

3.1 

5.3 

Scrub  hardwoods 

-  - 

0.8 

0.4 

0.8 

1.2 

1.5 

1.2 

1.1 

All  species 

-  - 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

A-48 


Table  4.  -  Net  board-foot  volume  (Int.  j^—inch  rule)  in  the 
Virginia  Mountains  by  species  and  forest  conditions,  19A-0 


o     • 

Forest  c 

^ndition 

Tota 

T 

Species 

Saw  timber 

Cordwoodl/ 

1 

M  bd,  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

-  - 

-  - 

-  - 

-  - 

Shortleaf  pine 

Ai3,600 

96,000 

509,600 

10.3 

Virginia  pine 

101,600 

29,000 

130,600 

2.6 

White  pine 

301,800 

26,500 

328,300 

6.6 

Hemlock^/ 

228,500 

11,500 

240,000 

4.8 

Redcedar 

8,300 

3,100 

11,400 

0.2 

White-cedar 

-  - 

-  - 

-  - 

-  - 

Cypress 

—  — 

—  — 

—  — 

—  — 

Total 

1,053,800 

166,100 

1,219,Q00 

24.5 

Hardwoods: 

Red  maple 

58,300 

4,200 

62,500 

1.3 

Blackgum 

109,200 

11,400 

120,600 

2.4 

Sweetgum 

-  - 

-  - 

-  - 

-  - 

Yellowpoplar 

326,500 

21,500 

348,000 

7.0 

Northern  red  oak 

450,300 

23,^00 

474,200 

9.5 

Other  red  oaks 

498,900 

43,100 

542,000 

10.9 

White  oak 

674,500 

21,800 

6q6,300 

14.0 

Chestnut  oak 

760,200 

44,500 

804,700 

16.2 

Other  white  oaks 

6,300 

1,100 

7,400 

0.1 

Birch 

34,500 

2,800 

37,300 

0.7 

Beech 

-  - 

-  - 

-  - 

-  - 

Hickory 

220,900 

15,200 

236,100 

4.8 

Cherry-walnut 

42,400 

7,800 

50,200 

1.0 

Sugar  maple 

92,400 

4,100 

96,500 

1.9 

Ash 

27,800 

1,900 

29,700 

0.6 

Other  hardwoodsl/ 

236,400 

14,000 

250,400 

5.1 

Total 

3,538,600 

217,300 

3,755,900 

75.5 

All  live  species 

4,592,400 

383,400 

4,975,800 

100.0 

Dead  chestnut 

4^4,400 

314,000 

758,400 

-  - 

All  species 

5,036,800 

697,400 

5,734,200 

-  - 

1/Includes  the  saw-timber  volume,  1,400  M  board  feet 
the  reproduction  condition. 

2/Includes  red  spruce,  2,700  M  board  feet. 

1/Includes  basswood,  68,100  M  board  feet. 


m 
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Table  5.  -  Net  board-foot  volume  (Int.  ^-Inch  rule)  in  the  Virginia 
Mountains  by  species  and  diameter  classes,  194-0 


Species 

Diameter-class  ( 

inches) 

Tr-,f -^  T 

10-12 

U-18 

20  + 

i  OT 

^dj. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

Shortleaf  pine 

256,700 

200, AOO 

52,500 

509,600 

10.3 

Virginia  pine 

10A,300 

26,300 

-  - 

130,600 

2.6 

'ffhite  pine 

92,100 

131,500 

104,700 

328,300 

6.6 

Hemlock 

31,^00 

76,200 

132,400 

240,000 

4.8 

Redcedar 

7,900 

3,500 

-.  _ 

11,400 

0.2 

'lYhite-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

492,^00 

A37,900 

28Q,600 

1,219,900 

24.5 

Hardwoods: 

Red  maple 

33,900 

28,600 

62,500 

1.3 

Blackgum 

-  - 

77 ,100 

43,500 

120,600 

2.4 

Sweet gum 

-  - 

-  - 

-  - 

-  - 

-  - 

Yellowpoplar 

-  - 

195  ,600 

152,400 

348,000 

7.0 

Northern  red  oak 

-  - 

207,700 

266,500 

474,200 

9.5 

Other  red  oaks 

-  - 

36a,A00 

177,600 

542,000 

10.9 

White  oak 

-  - 

292, AOO 

403,900 

696,300 

14.0 

Chestnut  oak 

-  - 

386,700 

418,000 

804,700 

16.2 

Other  white  oaks 

-  - 

5,100 

2,300 

7,400 

0.1 

Birch 

-  - 

22,800 

14,500 

37,300 

0.7 

Beech 

-  - 

-  - 

-  - 

-  - 

-  - 

Hickory 

-  - 

U9,700 

86,400 

236,100 

4.8 

Cherry -walnut 

-  - 

31,200 

19,000 

50,200 

1.0 

Sugar  maple 

-  - 

39,200 

57,300 

96,500 

1.9 

Ash 

-  - 

19,200 

10,500 

2Q,700 

0.6 

Other  hardwoods 

-  - 

U5, 900 

104,500 

250,400 

5.1 

Total 

-  - 

1,970,900 

1,785,000 

3,755,900 

75.5 

All  live  species 

A92,A00 

2,A08,800 

2,074,600 

4,975,800 

100.0 

Dead  chestnut 

-  - 

376,800 

381,600 

758,400 

-  - 

All  species 

^92,A00 

2,785,600 

2,456,200 

5,734,200 

-  - 
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Table  6.    -  Net.  board -fuot  v 
Lhe  Virginia  Iluuntains   by 


liur.ie    (Int.    ^-inch  rule)  per 
f'-r^st  conditl.,ns  and   types. 


Lfre   m 
1940 


Forest 

type 

Forest  conditljij 
a  lid  species  t::r(_  up 

Lob- 
lolly 

Short- 
leaf 

Vir- 
ginia 

White 

pine 

Bottom- 
land 
ha  rd- 

Co\^e 
hard- 

Up- 
land 
hard- 

All 
tyves 

pme 

pane 

pine 

w  ,..d 

wo'^d 

v/.^od 

Bd.ft. 

Bd.ft. 

Bd . f t . 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Bd.ft. 

Sa?/  timber: 

c 

Loblully  and 

short leaf  pines 

-  - 

1,220 

190 

'■^0 

-  - 

negl . 

80 

210 

Virginia  pine 

-  - 

30 

1,080 

10 

40 

10 

10 

50 

Other  softv;oods 

-  - 

90 

180 

2,760 

150 

100 

SO 

270 

Oaks 

-  - 

200 

5  50 

o30 

480 

850 

1  ,560 

1,220 

aums  and 

yeliowpoplar 

-  - 

50 

50 

iOO 

1,3"^0 

550 

200 

220 

Other  hardwoods 

-  - 

10 

50 

340 

800 

1  .200 

300 

360 

-.11  live  species 

-  - 

1,600 

2,100 

3  .'^30 

2,800 

2  ,*810 

2,230 

2.330 

Dead  chestnut 

_  - 

40 

10 

L40 

—  - 

300 

270 

230 

Cordwo:.;d: 

Loblolly  and 

shortleaf  pines 

-  - 

120 

20 

30 

-  - 

nes^l. 

20 

40 

Virginia  pine 

-  - 

10 

60 

10 

-  - 

ne,zl. 

10 

10 

Other  Softwoods 

-  - 

20 

20 

220 

10 

20 

10 

10 

Oaks 

-  - 

10 

10 

40 

40 

ao 

60 

50 

Guras  and 

yellov/poplar 

-  - 

-  - 

negl. 

-  - 

-  - 

60 

10 

10 

Other  hardwoods 

-  - 

negl . 

negL. 

20 

80 

70 

20 

20 

All  live  species 

-  - 

l60 

110 

5  20 

130 

l'-/0 

130 

L^O 

Dead  chestnut 

_  _ 

20 

10 

70 

—  _ 

160 

140 

120 

All  conditiv^ns: 

Loblolly  and 

shortleaf  pines 

-  - 

570 

60 

70 

-  - 

riegl . 

•"n 

110 

Virginia  pine 

-  - 

10 

320 

10 

10 

10 

10 

30 

Other  softwoods 

-  - 

50 

60 

1,QS0 

50 

oG 

40 

130 

Oaks 

-  - 

90 

J  50 

450 

1:^0 

480 

670 

540 

Cxums  and 

yeliowpoplar 

-  - 

20 

10 

70 

420 

380 

90 

100 

Other  hardwoods 

-  •- 

10 

10 

240 

310 

680 

130 

160 

/ill  live  species 

-  - 

750 

610 

2,820 

-'70 

l,olO 

990 

1,070 

Dead  chestnut 

--  _ 

30 

10 

120 

_-  ,_ 

230 

200 

160 
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Table  ?•  -  Distribution  of  saw-timber  area  and  volume 
(Int.  ^-inch  rule)  in  the  Virginia  Mountains  by 
volume-per-acre  classes  and  forest  types,  19-^0 


Volume-per-acre 
class  (board  feet) 

Saw-timb 

er  area 

Saw-timber 

volume 

Acres 

Percent 

M  bd.  ft. 

Percent 

Softwood  types: 

Less  than  2,000 

271,300 

6l.O 

295,800 

27.6 

2,000-3,999 

100,300 

22.5 

274,500 

25.6 

^,  000-5, 999 

35,100 

7.9 

164,600 

15.4 

6,000-7,999 

22,000 

4.9 

153,100 

14.3 

8,000-9,999 

7,300 

1.7 

64.800 

6.0 

10,000  and  over 

9,000 

2.0 

118,400 

11.1 

Total 

U5,000 

100.0 

1,071,200 

100.0 

Hardwood  types: 

Less  than  2,000 

918,400 

60.3 

1,024,700 

29.1 

2,000-3,999 

370,100 

24.3 

1,042,500 

29.6 

A, 000-5, 999 

134,700 

8.9 

646,800 

18. 4 

6,000-7,999 

56,400 

3.7 

385,800 

11.0 

8,000-9,999 

31,000 

2.0 

275,100 

7.8 

10,000  and  over 

11,400 

0.8 

146,300 

4.1 

Total 

1,522,000 

100.0 

3,521,200 

100.0 
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Table  8.  -  Net  cordwood  volume  in  the  Virginia  Mountains 
by  species  and  sources  of  material,  19/^0 


Saw-tLmber  trees 

Cord- 

Cull 

Species 

Upper 

All 

Sawlogs 

stems 

wood 

trees 

material 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Softwoods: 

Loblolly  pine 

-  -- 

-  - 

-  „ 

-  _ 

_  _ 

Shortleaf  pine 

1,3A7.3 

a8.5 

907.3 

369.5 

3,042.6 

Virginia  pine 

357.3 

113.6 

619.8 

190.6 

1,281.3 

"White  pine 

73^.0 

163.1 

I89.I 

104.9 

1,191.1 

Hemlock 

537.6 

99.9 

96.2 

83.2 

816. 9 

Redcedar 

30.0 

-  - 

70.6 

0.9 

101.5 

White-cedar 

-  - 

-  - 

-  - 

-.  _ 

_  _ 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

3,006.2 

795.1 

1,883.0 

749.1 

6,433.4 

Hardwoods: 

Red  maple 

175.9 

103.  A 

A04.3 

5<^6.3 

1,279.9 

Blackgum 

356.6 

133.6 

153.2 

430.4 

1,073.8 

Sweetgum 

-  - 

-  - 

-  - 

-  - 

_  _ 

Yellowpoplar 

896.0 

45^.7 

1,023.4 

415.1 

2,794.2 

Northern  red  oak 

1,22Z^.2   682. 7 

867.0 

838.0 

3,611.9 

Other  red  oaks 

1,575.8 

837.4 

2,682.8 

1,229.2 

6,325.2 

White  oak 

1,80/f.O 

1,025.6 

1,458.0 

1,097.4 

5,385.0 

Chestnut  oak 

2,391.9 

1,299.7 

2,670.7 

4,190.0 

10,552.3 

Other  white  oaks 

21.9 

11.8 

53.0 

46.8 

133.5 

Birch 

100.6 

59.5 

218.6 

291.1 

669.8 

Beech 

_  _ 

-  - 

-  - 

-  - 

-  - 

Hickory 

709.8 

395.8 

1.297.0 

603.2 

3,005.8 

Cherry-walnut 

129.5 

66.2 

177.0 

83.1 

455.8 

Sugar  maple 

259.2 

158.5 

155.1 

307.2 

880.0 

Ash 

76.7 

37.3 

150.0 

115.7 

379.7 

Dogwood 

-  - 

-  - 

53.4 

28.5 

81.9 

Black  locust 

-  - 

-  - 

1,096.0 

185.0 

1,281.0 

Other  merchantable  hardwoods 

696.2 

359.7 

775.2 

1,254.9 

3,086.0 

Scrub  hardwoods 

-  - 

-  - 

-  - 

464.0 

464.0 

Total 

10,A18.3 

5,630.9 

13,234.7 

12,175-9 

41,459.8 

All  live  species 

13,A2A.5 

6,^26.0 

15,117.7 

12,Q25.0 

47,8Q3.2 

Dead  chestnut 

2,552.5 

1,083.0 

2,174.4 

904.4 

6,714.3 

All  species 

15,^77.0 

7,509.0 

17,292.1 

13,829.4 

54,607.5 

A-53 


Table  9.  -  Net  cordwood  volume  in  the  Virginia  Mountains  by  species 

and  diameter  classes,  1940l/ 


Species 

Diameter  class  (incl 

les) 

■ 

6-8 

10-12 

14-18 

20  + 

iOLdX 

M  cords 

M  cords 

M  cords 

M  cords 

M  cords 

Percent 

Softwoods: 

Loblolly  pine 

--  - 

-  - 

-  - 

--  - 

Shortleaf  pine 

907.3 

1,020.1 

608. 9 

136.8 

2,673.1 

9.1 

Virginia  pine 

619.8 

39^.0 

76.9 

-  - 

1,090.7 

3.7 

White  pine 

189. 1 

309.9 

347.0 

240.2 

1,086.2 

3.7 

Hemlock 

96.2 

117.9 

208.3 

311.3 

733.7 

2.5 

Redcedar 

70.6 

21.7 

8.3 

--  - 

100.6 

0.4 

White-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

1,883.0 

1,863.6 

1,249.4 

688.3 

5,684.3 

19. A 

Hardwoods: 

Red  maple 

237.6 

166.7 

98.4 

77.5 

580.2 

2.0 

Blackgum 

52.5 

100.7 

241.1 

115.5 

509.8 

1.7 

Sweet gum 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

Yellowpoplar 

A6o.A 

563.0 

533.9 

362.1 

1,919. A 

6.6 

Northern  red  oak 

321.7 

545.3 

583.8 

640.4 

2,091.2 

7.1 

Other  red  oaks 

1,247.  A 

1,435.4 

1,110.3 

465.5 

4,258.6 

14.5 

White  oak 

646.5 

811. 5 

804. 2 

999.8 

3,262.0 

11.1 

Chestnut  oak 

1,205.3 

1,465.4 

1,202.8 

1,189.1 

5,062.6 

17.3 

Other  white  oaks 

22.6 

30.4 

15.5 

6.4 

74.9 

0.3 

Birch 

95.5 

123.1 

65.9 

34.7 

319.2 

1.1 

Beech 

-  - 

-  - 

-  - 

-.  _ 

-  - 

_  _ 

Hickory 

548.2 

748.8 

470.0 

239.8 

2,006.8 

6.8 

Cherry -walnut 

72.0 

105.0 

84.8 

44.7 

306.5 

1.0 

Sugar  maple 

78.9 

76.2 

112.2 

U7.0 

414.3 

1.4 

Ash 

74.6 

75.4 

51.8 

24.9 

226.7 

0.8 

Dogwood 

45.0 

5.6 

2.8 

-  - 

53.4 

0.2 

Black  locust 

515.5 

366.5 

166.7 

A7.3 

1,096.0 

3.7 

Other  merch.  hdwds. 

314.1 

461.1 

432.5 

263.7 

1,471.4 

5.0 

Total 

5,937.8 

7,080.1 

5,976.7 

4,658.4 

23,653.0 

80.6 

All  live  species 

7,820.8 

8,943.7 

7,226.1 

5,346.7 

29,337.3 

100.0 

Dead  chestnut 

794.8 

1,379.6 

1,678.9 

1,778.0 

5,631.3 

-  - 

All  species 

8,615.6 

10,323.3 

8,905.0 

7,124.7 

34,968.6 

-  - 

l/This  table  differs  from  table  8  in  that  the  volume  contained 
in  cull  trees  and  upper  stems  and  limbs  of  saw-timber-size  hardv/oods 
is  not  included. 
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Table  10.  -  Cordwood  volume  per  acre  in  the  Virginia  Mountains, 
by  forest  conditions  and  types,  1940 


Forest 

'   type 

Forest  Condition 
and  species  group 

Lob- 
lolly 

Short- 
leaf 

Vir- 
ginia 

White 
pine 

Bottom- 
land 
hard- 

Cove 
hard- 

Up- 

land 

hard- 

all 

types 

pine 

pine 

pine 

woud 

wood 

wood 

Cords 

C^jrds 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Saw  timber: 

Loblolly  and 

shortleaf  pines 

-  - 

5.52 

.Q4 

.31 

-  - 

,01 

.28 

.QO 

Virginia  pine 

-  - 

.20 

6.18 

.10 

.16 

.02 

.06 

.30 

Other  softv;oods 

-,  - 

.32 

.65 

8.38 

.48 

.33 

.22 

.83 

Oaks 

-  - 

1.70 

3.66 

3.15 

1.88 

^   . 

6.66 

5-28 

Gums  and 

yellowpoplar 

-  - 

.15 

.22 

.50 

3.63 

2.81 

.78 

.QO 

Other  hardwoods 

-  - 

.24 

.63 

1.Q8 

4.52 

6.10 

2.14 

2.30 

All  live  species 

-  - 

8. 13 

12.28 

14.42 

10.67 

12.22 

10.14 

10.51 

Dead  chestnut 

-  - 

.47 

.08 

1.11 

.14 

1.94 

1.95 

1.64 

Cordwood: 

Loblolly  and 

shortleaf  pines 

-  - 

1.64 

.19 

.18 

-  - 

.01 

.16 

.34 

Virginia  pine 

-  - 

.11 

1.71 

.08 

-  - 

.01 

.05 

.19 

Other  softy/oods 

-  - 

.17 

.10 

1.61 

.17 

.08 

.05 

.10 

Oaks 

-  - 

.55 

.69 

1.29 

.42 

.68 

2.03 

1.62 

Gums  and 

yellowpoplar 

-  - 

negl. 

.05 

.13 

.05 

1.65 

.17 

.24 

Other  hardwoods 

-  - 

.11 

.16 

.88 

1.46 

2.16 

.74 

.72 

All  live  species 

_  _ 

2,58 

2.90 

4.17 

2.10 

4.5'^ 

3.20 

3.21 

Dead  chestnut 

_ 

.23 

.04 

.68 

..  _ 

1.03 

1.11 

.8- 

All  conditions: 

Loblolly  and 

shortleaf  pines 

-  - 

3.23 

.38 

.27 

-  - 

.01 

.21 

.58 

Virginia  pine 

-  - 

.15 

2.83 

.09 

.05 

.02 

.05 

.23 

Other  softwoods 

-  - 

.23 

.23 

5.30 

.27 

.21 

.12 

.41 

Oaks 

-  - 

1.02 

1.44 

2.58 

.87 

l.Ql 

3.q2 

3.16 

Gums  and 

yellowpoplar 

"  - 

.06 

.09 

.3^ 

1.17 

2.28 

.42 

.52 

Other  hardwoods 

-  - 

.16 

.28 

1,64 

2.42 

4.20 

1.31 

1.39 

All  live  species 

_  _ 

4.85 

5.25 

11.27 

4.78 

8,72 

6 .  03 

6.2'^ 

Dead  chestnut 

.33 

.05 

.08 

.04 

1.52 

1.45 

1.21 
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Table  11.  -  Net  cubic-foot  volume  of  all  sound  material  in  the  Virginia 
Mountains  by  species  and  sources  of  material,  19/fO 


Saw-timt 

)er  trees 

Cord- 
wood 

Cull 
trees 

All 
material 

Species 

Sawlogs 

Upper 
stems 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 

Million 

Million 

cu,  ft. 

cu.  ft. 

cu.  ft. 

Softwoods: 

Loblolly  pine 

-  - 

-  - 

-  - 

-  - 

-  - 

Shortleaf  pine 

97.8 

29.8 

62.8 

25.6 

216.0 

Virginia  pine 

27.9 

7.9 

46.2 

13.9 

95.9 

White  pine 

57.8 

12.2 

U.5 

8.1 

92.6 

Hemlock 

^2.6 

7.9 

l.k 

6.6 

64.5 

Redcedar 

2.3 

-  - 

5.7 

negl. 

8.0 

IVhite-cedar 

-  - 

-  - 

-  - 

-  - 

-  - 

Cypress 

-  - 

-  - 

-  - 

-  - 

-  - 

Total 

228. /^ 

57.8 

136.6 

54.2 

477.0 

Hardwoods: 

Red  maple 

11.9 

5.9 

26.9 

39.2 

83.9 

Blackgum 

22.9 

7.8 

10.4 

29.7 

70.8 

Sweetgum 

-  - 

-  - 

-  - 

_  _ 

-  - 

Yellowpoplar 

57.7 

25.9 

6a.1 

27.0 

174.7 

Northern  red  oak 

80. 7 

38.9 

52.6 

53.8 

226.0 

Other  red  oaks 

102.  A 

A9.A 

163.0 

76.9 

391.7 

I'Thite  oak 

120.0 

58.1 

94.2 

71.4 

343.7 

Chestnut  oak 

U9.3 

71.1 

156.3 

259.5 

636.2 

Other  white  oaks 

1.4 

0.7 

3.1 

2.8 

8.0 

Birch 

7.0 

3.6 

U.2 

19.6 

44.4 

Beech 

-  - 

-  - 

..  _ 

-  - 

-  - 

Hickory 

A6.9 

21.4 

79.3 

37.6 

185.2 

Cherry-walnut 

8.7 

3.8 

10,8 

5.3 

28,6 

Sugar  maple 

17.7 

9. A 

10.3 

20.8 

58.2 

Ash 

5.1 

2.2 

9.1 

7.2 

23.6 

Dogwood 

-  - 

-  - 

2.9 

1.5 

4.4 

Black  locust 

-  - 

-  - 

61.0 

10.1 

71.1 

Other  merchantable  hardwoods 

kl.2 

21.9 

51.4 

82.0 

202.5 

Scrub  hardwoods 

-  - 

-  - 

-  - 

25.4 

25.4 

Total 

678.9 

320.1 

809.6 

769.8 

2,578.4 

All  species 

907.3 

377.9 

946.2 

824.0 

3,055.4 
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Table   12.    -  Volume   of  Wuod  prucessed  in  the   Virginia  Mountains 
oy   ",ne  primary    ft  rest-produ'"~s  industries,    1940 


N..jnDer 

of 
plants 

Pro. 

lur^'vion    uj 

"  00 ri pump" 

:i ..  (•■ 

Product 

Lu'b  Lolly, 
shoroleaf , 
&  Virginia 
pm^s 

Ot/lier 
soft- 
woods 

Oaks 

Gums , 
yellow ' 
poplar 

Oilier 
hara- 
Wcods 

Tutal 

99V 

M  bd.    ft. 
11 .000 

M  Dd.f-.. 
26,700 

M  bd.ft. 
100,800 

M  Dd.ft. 
20,900 

M  bd.fr... 
'^8 .  100 

M   ba.    t:.. 

Lirabeci/ 

LW7  .  500 

Veneer 

c 

...   _ 

^00 

i.  ,200 

2,900 

L,000 

5,600 

Cc  -drt 

Cords 

Cords 

Cords 

Cords 

Cords 

Cooperage 

M- 

.-  _ 

-  - 

2,300 

700 

100 

3,100 

Tan-nrg  ex". 

q 

--  - 

-  - 

B,400 

_  - 

47,900 

.1 06 ,  300 

Mir.te    Limbers 

...   _ 

L^,O00 

1  .200 

H4,^00 

14,400 

41  .'^OC' 

irA),800 

Fuel  v/ood 

-  - 

iCX),200 

u,ioo 

5U,000 

85,^^00 

302,300 

L  ,043,100 

Fence  posts 

~.  _ 

100 

1  ,S.J0 

300 

-  - 

'-i  3 ,  300 

35,500 

Mis.',.:^' 

.    r 

ZS\  ,200 

-    - 

20,600 

62,600 

20,Q00 

^55,300 

M  p   s. 

M  pes. 

M  pes. 

M  pes. 

M  pes. 

M  ovs. 

H-v/-    v>^-s 

—           _ 

-   - 

-    - 

SI 

-  - 

-   - 

^i 

I ";  o 


_l/'Includes   iumber   raiiy    eqai\raienr.  uf  ail   material    prod^K-pd  i^^    saw- 


mi  !  t?^ 


2,''Inciudes  '^  U'jjp  trn  1 1  s  ,    '^    nandie  plants,    .^    woud  turning  p'ant, 
3   i*-?:;  lar.or  fin   |:lan'^s,    i    scnngie  mill,    i    box  plan^.  and    i   mine  Tv^dg'^  plant 
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Table  13-  -  Volume  of  wood  cut  from  the  sound-tree  growing 
stock  (commodity  drain)  in  the  Virginia  Mountains,  19^-0 


Product 

Virginia 

Loblolly 
and 

Other 

Gums  , 

Other 

and  source 
of  material 

pine 

shortleaf 
pines 

soft- 
woods 

Oaks 

yellow- 
poplar 

hard- 
woods 

Total 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

M  bd.ft. 

Sawlogs: 

Lumber 

3,100 

6,300 

25,900 

92,000 

19,100 

22,400 

168,800 

Veneer 

-  - 

-  - 

100 

700 

900 

500 

2,200 

Cooperage 

-  - 

-  - 

-  - 

1,300 

-  - 

100 

1,400 

Pulpwood 

/^,^00 

5,900 

-  - 

2,700 

2,100 

1,700 

16,800 

Mine  timbers 

100 

1,200 

200 

2,300 

500 

2,800 

7,100 

Fuel  wood 

800 

1,800 

-  - 

5,200 

200 

1,000 

9,000 

Fence  posts 

-  - 

-  - 

300 

-  - 

-  - 

500 

800 

Hewn  ties 

-  - 

-  - 

-  - 

2,400 

-  - 

-  - 

2,400 

Misc. 

-  - 

-  - 

400 

200 

200 

2,200 

3,000 

Total 

8,U00 

15,200 

26,900 

106,800 

23  ,000 

31,200 

211,500 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

Cords 

All  mt'l:!/ 

Lumber 

10,300 

19,900 

65,600 

271.500 

53  ,800 

64,600 

485 ,700 

Veneer 

-  - 

-  - 

200 

1,700 

2,400 

1.400 

5,700 

Cooperage 

-  - 

-  - 

-  - 

3,500 

400 

100 

4,000 

Pulpwood 

25,500 

34,100 

-  - 

17.100 

22.300 

10,900 

109,900 

Mine  timbers 

600 

8.200 

1,200 

34,800 

14.500 

41.500 

100,800 

Fuel  wood 

8,100 

16  ,600 

-  - 

97  ,800 

15,900 

27,400 

165  ,800 

Fence  posts 

-  - 

100 

1,700 

100 

-  - 

28,400 

30,300 

Hewn  ties 

-  - 

-  - 

-  - 

9,200 

-  - 

-  - 

9.200 

Misc. 

-  - 

-  - 

1,900 

1.000 

300 

9,100 

12,300 

Total 

U,500 

78,'JOO 

70.600 

436.700 

109  .600 

183,400 

923  ,700 

X/IncLudes  the  sav/log  portion  of  saw-timber  trees,  the  usable  volume 
in  the  upper  stems  of  softwood  saw-timber  and  in  small  trees  from  5«0  inches 
d.b.h.  to  saw-timber  size. 
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Table   I4.    -  The  effect,   of   growth,  mortality,   and  commodity  dram  -upon 
the   forest  growing  sttck   in   the  Virginia  Moun'-ains  ,    i^40 


■ 

IN  BOARD 

FEET   ,INT 

.    f  INCH 

RULE^ 

Growing 

Growing 

Species  and 
diameter  group 

Stu'  K 

Jan     J  . 
1Q40 

Grwss 
growth 

Mortai  ity 

Net 
growth 

CuiTiiTiodity 
drai  n 

Net 
change 

S^otK 

Jan .    L , 
1941 

Million 
bd.    ft 

Mi  J.  L  i  on 

Mi  1  J.iun 
bd-    ft 

Mil  Ll O.I 

bd,    ft, 

Million 
bd.    ft,. 

Million 
od,    f^  . 

Million 

bd     f- 

bd,.    ft. 

Softwoods: 

10-12  inches 

4?6,2 

33,6 

2,.  a 

31..2 

14.9 

i6.3 

4-^2 ..  S 

14-18  inche.s 

4-U.4 

2^^.  2 

^.2 

18.0 

21  6 

3.6 

437.8 

20  and  over 

2Q4.9 

1/^.3 

'--.6 

8.'' 

14 . 0 

-"'.3 

289.6 

Total 

i.2J2.s 

7:1 . 1 

I-;.  2 

5'/ .  9 

^■0.^ 

7  •  4 

1 ,219.9 

Hardv;oods: 

14-18  inches 

1,948.7 

LO4.W 

4.-^ 

iOO.6 

78 . 5 

22,1 

i  ,'-70.8 

20  and  ove^: 

1  ,78^^-■ 

8'^.2 

"^ .  - 

79.7 

82.^ 

-2.8 

1,785. J 

Total 

•^ ,  -m6  . 6 

190.  I 

'-1.8 

180.3 

161.0 

19.3 

3,755-9 

All   species 

4  ,94'^.  i 

261. -2 

2 '3.0 

238.2 

2J7;  ,^ 

26.- 

4,975.8 

IN  CUBIC 

FEET 

M- 

i  i  1  on 

Million 

Mill  ion 

Ml  1 1  ion 

M^.  ]  lion 

Mill  ion 

Million 

c  11 .    ft. 

.'-1.    ft,. 

ci>,    ft. 

■,■0.    ft. 

r/U.     ft 

-0.    ft. 

ru.    ft. 

Softwoods; 

6-8  inches 

133  . 5 

7.  3 

10 

6    '3 

3-2 

3.1 

136.6 

10-12   inches 

133.6 

9  0 

0-8 

8.2 

U.2 

4.0 

L7,'.6 

14-18  inches 

Q4-9 

^  .  3 

1 ..  1 

■L-2 

4,6 

■0.4 

^4,.^ 

20  and  over 

^'^.0 

2,6 

1.0 

1.6 

2.6 

-1.0 

54.0 

To  t^l 

^17    0 

2^  2 

3    9 

20    3 

1.4.6 

"^  ■  '7 

,.22.7 

Hardwoods: 

6  12  inches 

778 .  i 

3Q ,.  5 

2   4 

37..1 

17  >  8 

1.9.3 

79-,7  .•  4 

I4  18   inches 

380  0 

L9   9 

0.9 

19.0 

14..  8 

u-2 

384  >  2 

20  and  over 

30' 7,  3 

14.7 

1    0 

13.7 

14 'J 

-0,4 

^06 ,.  -> 

Total 

i 

,46  s.  4 

7/H.L 

1 

4.  ^ 

69.8 

46.-7 

23. i 

1,488,5 

All  species 

i 

.882./.. 

w8 ,.  3 

8.2 

90.. 

61. -3 

28  8 

i  .^11   2 
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DEFINITION  OF  TERMS 

Land-use  Classes 

Commercial  forest.  —  Forest  land  having  qualities  essential  to  the  produc- 
tion of  merchantable  timber. 

Non-comrriercial  forest.  —  Forest  land  lacking  qualities  essential  to  the 
production  of  merchantable  timber. 

Public  reserved  forest.  —  Foresr,  land  in  federal  and  state  ownership  upon 
which  commercial  timber  cutting  is  prohibited. 

Crop-land.  —  Non-forest  land  used  for  production  of  farm  crops  within  the 
last  five  years. 

Abandoned  crop-land.  —  Land  once  cultivated,  now  evidently  abandoned  for 
farm  crops,  but  not  bearing  forest  cover. 

Pasture.  —  Cleared,  fenced  lands  that  are  used  primarily  for  grazing. 

Marsh.  —  Low,  boggy,  non-forested  areas  bordering  water  bodies  and  streams, 
where  drainage  is  too  poor  to  permit  agricultural  use. 

Other  non^forest.  —  Includes  areas  within  the  corporate  limits  and  suburban 
or  industrial  sections  of  towns  and  cities;  pov/er,  rail,  and  highway 
rignts-of-way;  sand  dunes,  water  areas,  and  other  miscellaneous  non- 
forest  land. 

Forest  Types 

Loblolly  pine.  —  Stands  in  which  softwoods  make  up  25  percent  or  more  of 
the  dominant  and  codominant  trees  with  loblolly  pine  predominating. 
Includes  pond  pme  in  the  Coastal  Plain. 

Shortleaf  pine.  —  Stands  in  which  softwoods  make  up  25  percent  or  more  uf 
the  dominant  and  codominant  trees  with  shortleaf  pine  predominating, 
Redcedar  is  included  here,  although  it  forms  a  distinct  type  over 
limited  areas, 

Virginia  pine.  —  Stands  in  which  softwoods  make  up  25  percent  or  mure  of 
the  dominant  and  codominant  trees  with  Virginia  pme  predominating. 

Y/hite  pme.  —  Stands  in  which  softwoods  make  up  25  percent  or  more  of  the 
dominant  and  codominant  trees  with  white  pine  predominating. 

Bottomland  hardwoods.  —  Stands  of  mixed  hardwoods  in  swamps  and  along 

streams  in  which  hardwood  species  make  up  75  percent  or  more  of  the 
dominant  and  codominant  trees.  Includes  cypress  and  white-cedar  in 
the  Coastal  Plain, 
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Co-Te  hardwoods.  —  Stands  In  whir.h  yellowpoplar ,  cucumber,  red   maple,  white 
ash,  blacK  birch,  and  basswood  make  up  75  percp-nt  o^   more  of  the 
aominant  and  ;udominariT.  trees,  usually  found  on  lower  north  slopes 
and  in  coves  ai^ng  small  streams.   Includes  sLands  of  northern  hard- 
woods in  which  sugar  maple,  beecn,  and  yellow  birch  make  up  75 
percen;  or  m.ore  of  r.he  0'''erst,or.v  . 

Up la  nd  na  r dw  o  o  d s .  —  Stands  on  we  I!  drained,  upland  sites  in  wnicn  mixed 
oaks  and  o'cner  bardwoods  constitute  75  percent  o""  more  of  che  dom- 
inant and  codcmi  nanr.  i'.rees.  ^ 

Diam.e'.ers 

D.b.n.    ydiameoer  at,   oreaso  height).    —  Diame~er  in  inches,   outside  oarK, 
measured  at  4g  feet  frum  the  ground. 

Diamer.er  class.    —  All    r.rees  were   tallied  by  2-inch  diameter  classes,    eacn 
class  including  aiam^^cers   1.0  inch   below  and  0.9  inch  above  t,ne 
stated  midpoln-c;    e.g.,   trees  'i'.O   tu  and  including  8.^  incnes  are 
placed  in  r.he  8-inch  class. 

Forest,  Condition- 
Saw  timber.    —  Scands   containing   sufficient  volume   in  m.erchancabie   species 
to  irake  ai,  least  60O  board  feet  per  acre  in  the  pine  types  and 
■'  1,000  board  feet  per  acre  ia   r,ne  hardwood  types. 

Cordwood.    —  Stands   of    second  growth  in  which  the   total  saw-timber  volumie 
is   less   than  the   required  m.inimiumi  for  sawlog  stands,   with  the 
remaining  trees  a^^eraging  more  than   1.0- inch  d.b.h. 

Reproduction.    - —  Stands  of   young   second-growth  with  little   or  no  volume 

in   trees   over  1"   in   diamet-er,   but   bearing  at  least  80  well  distrib- 
uted  seedlings  per  acre. 

Tree  Classification 

Sound  saw- timber  tree.    —  A   softwood  tree  at   least  9.0-incnes  d.b.h. ,   and 
a   hardwood  tree  at  least  13.0-inches  d.b.h.    wit.h  inot  less  than  one 
sound  butt   log  12  feet  long,   or  with   50  percent  of  the  gross   vol- 
ume  of   t,he  tree   in  sound  saw  timber. 

Sound  Curdwood  tree.    —  Any  sound,    straight  bo  led  tree  between  1.0-inch 
d.b.h.   and  sawl^^g  size. 

Cull  tree.    —  Any  tree   that  fails   tu   qualify  as  a   sound  tree   because  of 
p^or  furm,   excessiv'e   limbiness,   rot,   or  other  defect. 
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Volume  Estimates 

Board-foot  volume.  —  The  vol"ume  in  board  feet,  measured  by  the  Internation- 
al ^-inch  rule,  exclusive  of  defect,  of  that  portion  of  sound  sawlog- 
size  trees  between  the  stump  and  the  upper  limit  of  merchantability 
for  sawlogs. 

Cordwood  volimae.  —  The  volume  in  standard  cords  of  the  sound  portion  of 

trees  5.0-inches  d.b.h.  and  larger  between  stump  and  a  minimum  diam- 
eter of  approximately  4.0-inches  outside  bark. 

Cubic-foot  volume.  —  The  solid  cubic  volume,  excluding  bark,  oi'  all  mater- 
ial included  in  the  cordwoud  estimate. 

Growing  stock.  —  The  volume  of  Wuod  in  living  trees  excluding  that  in  cull 
trees  and  hardwood  tops. 

Standard  cord,  --  A  stacked  pile,  measuring  4  ft.  x  4  ft.  x  8  ft.,  of  round 
or  split  bolts,  estjjnated  to  contain  90  cubic  feet  of  softwood  (wood 
and  bark)  or  80  cubic  feet  of  hardwood  (wood  and  bark). 

International  log  rule.  —  A  rule  for  estimating  the  board-foot  volume  of 

four-foot  log  sections  according  to  the  formula  V  =  .905  (0.22D2-0.71D)- 
The  taper  allowance  for  computing  the  volume  in  log  lengths  greater 
than  fuur  feet  is  .5   inch  per  four-foot  section. 

Utilization 

Commodity  drain.    —  The  volume  of  wood  cut  in   the   designated  area  from,  sound 
living  trees,  adjusted  for  such  cutting  practices  as  may  uver-cut  or 
under-cut  the   basic   volume  tables,  and  excluding   the  cordwood   v^cluirie 
cut  from  tops   of  hardwoods. 
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PREFACE 

Through  the  McSweeny  -  McNary  Act  of  May  1928,   Congress  authorized 
the  Secretary  of  Agriculture   tu   conduct  a   Cumprehensiv-e   survey  of  the   forest 
resources  of   the  United  States.      The  Forest  Survey  was  organized  by  the 
Forest  Service   to   carry  uut  the  provisions  of  the  Act,   and  each  uf   the    12 
Regional  Experiment  Stations   is   responsible  for  the  work  in  its   territory. 
In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity  of   the 
Appalachian  Forest  Experiment  Station,   Asheville,   North  Carolina. 

The  work  of  the  Survey  is  divided  into    5  major  phases: 

1.  Inventory.      Determination  of  the  extent,   location,   and  condi- 
tion of  forest   lands,   and  the   quantity,    species,  and  quality 
of   the  timber  on  these   land-s. 

2.  Growth.      Detei-iiiination   of  the   current  rate  of   timber  growth. 

3.  Drain.      Determination   of   the  amount  of  industrial  and  domestic 
wood  use,  and   the  total   loss   from  fire,    insects,   disease, 
suppression,   and  other  causes. 

U.      Requirements.      Determination   of  the  current  and  probable   fu- 
ture requirements  for  forest  products,   by  all  classes  of 
consumers, 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  find- 
ings to  one  another  and  to  other  economir  factors  as  a  basis 
for  public  and  private  policies  and  plans  uf  forest  land  use 
and  management. 

This  progress   report  presents  preliminary  information   on  the  first 
three  of   these  phases  for  th^^-  Coastal  Plain   of  Virginia    (Unit   1),   one  of 
the   5   survey  units   into   whi'^h  the  State  was   divided.      A   similar  release 
will  be  prepared  for  the  Piedmont.  Region    (Units  2  and  3)  and   for  the 
Mountain  Regiun   (Units  U  and   5)- 

Information   on  tne  pii^oicai   loresi    r-tssour-r e.-   was  oD^aini-a  by  a 
field   survey  made   in  the    spring  of    J'^41.     A   total  of   7,880   ■sample  plots 
was  established  at  interva'  ^   of  on^'-eightu   of  a  mile  of   compass   .lines   10 
miles  apart,    extending  across    thf^>  uni''    in  a   northwest  direction.      The 
statistical   sample  obtained  from   thesp  pioL    records  forms   the    basis    tor 
all  area  and  volume  estimates   in    Dhis   report,   except  whe  •  e  o^ner  sources 
are  directly  credited.      Owing  to   the  method  of   sampling,    small  tabular 
items  have  the  greater  probability  o^   error  and  should  be  considered  as 
indicating  relative  magnitude  rather  than  actual   values. 

Data  on  consumption  of  forest  products  for  industrial  and  domestic 
purposes  were  obtained  by  canvassing  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic   consumers. 


Forest  Survey  Staff 
Assisting  in  the  Preparation  of  this  Report 


E.  V.  Roberts 
T.  C.  Evans 
G.  E.  Morrill 
John  Carow 


Formerly  Regional  Survey 

Director, 

Compilation  and  analysis  of 

inventory  and  growth  data. 

Procurement  and  compilation 

of  drain  data» 

Field  supervisor  of  inventory 

and  drain  surveys. 
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QUICK  FACTS 

The  Coastal  Plain  of  Virginia,  Forest  Survey  Unit  1,  contains  6,362,900 
acres  of  land,  one-fourth  of  the  total  area  of  the  State. 

In  19A0  the  total  population  was  une  million,  one-half  in  cities,  one- 
fourth  in  small  towns,  and  one-fourth  on  farms. 

Urban  centers  increased  in  population  more  than  13  percent  between  1920 
and  19/^0,  but  the  rural  population  increased  only  one  percent  in  the  same 
period.   Rural  population  decreased  in  2U   of  the  3A-  counties. 

Between  1900  and  19^0  the  number  of  farms  decreased  by  22  percent  and  the 
acreage  of  improved  land  was  reduced  by  35  percent. 

Abandonment  of  improved  farm  land  has  averaged  about  20,000  acres  per 
year  since  1900. 

One-half  of  the  manufacturing  plants  in  the  State  and  two-fifths  of  the 
employees  in  manufacturing  industries  are  in  the  Coastal  Plain  in  normal 
times.  War  has  caused  a  great  influx  of  industrial  workers  into  the 
Hampton  Roads  area. 

Forest  industries  rank  second  as  a  source  of  manufacturing  employment. 

Sixty-two  percent  of  the  land  is  forested,  altogether  3)943  5800  acres. 

Forty-eight  percent  of  the  forest  is  farm  woodland,  13  percent  is  owned 
by  operating  forest  industries,  37  percent  is  held  by  other  private  own- 
ers, and  2  percent  is  publicly  owned. 

One-half  of  the'  forest  area  is  st^^cked  with  loblolly  pine. 

Sixty-three  percent  of  the  forest  land  is  stocked  with  saw  timber,  and 
37  percent  with  young  second  growth  and  reproduction.   Less  than  5  per- 
cent of  the  saw-timber  area  is  old  growth. 

The  total  volume  by  the  International  ^-inch  log  rule  is  11.7  billion 
board  feet,  two-thirds  softwood  and  one-third  hardwood.   Fifty-two  per- 
cent of  the  total  volume  is  loblolly  pine. 

The  total  volume  of  sound  wood  is  7A-''3  idllion  cords  including  bark, 
66.0  million  in  sound  trees  and  8,3  million  in  cull  trees. 

Net  annual  increment  in  19A-0  amounted  tu  513  million  board  feet  of  soft- 
woods and  236  million  feet  of  hardwoods,  a  total  of  7A-9  million  feet. 

The  total  commodity  drain  by  all  primary  industries  and  domestic  consum- 
ers amounted  to  606  million  board  feet  or  2.1  million  cords. 

In  the  softwoods  net  increment  exceeded  drain  by  12  million  board  feet 
or  198,000  cords. 

In  the  hardwouds  net  increment  exceeded  drain  by  I3I  million  board  feet 
or  805,000  cords. 

iv 


FOREST  RESQURCSS  OF  THE  COASTAL  PUIN  OF  VIRGINIA 


GENSH'iL  DESCRIPTION 


Natural  Conditions 

^     Forest  Survey  Unit  1  in  Vir-inia  borders  the  Atlantic  seaboard  and 
exuends  from  the  Potomac  River  south  to  the  North  Carolina  line  (fi^  1) 
It  includes  all  of  the  Coastal  Plain  and  such  areas  of  the  Piedonont  as 
were  necessary  to  adjust  the  unit  U   county  boundaries.  Toe   3 A  counties 
included  therein  contain  6,362,QOO  acres,  one-fourth  of  the  land  in  the 
State. 


Topov'rai.i 


^-is  distinct  physiographic  province  is  about  125  miles 

long  from  north  to  south  and,  including  Accomac  and  Northampton  counties 


FIGURE   I  -THE  COASTAL  PLAIN  OF  VIRGINIA,  FOREST  SURVEY  UNIT  NO.  I 


on  the  Eastern  Shore,  is  about  125  miles  wide.   It  is  a  gently  undulating 
plain,  descending  from  an  elevation  of  about  300  feet  at  its  western  bound- 
ary with  the  Piedmont  to  sea  level  at  its  eastern  extremity.   The  area 
lying  between  the  coast  and  the  range  of  high  tide  in  the  major  v/ater 
courses  is  known  as  the  Tidewater.   Four  major  rivers  break  the  norti^.ern 
and  central  part  of  the  region  into  three  long  peninsulas  and  a  fourth, 


the  Eastern  Shore,  is  separated  frum  the  Virginia  mainland  by  the  broad 
reaches  of  Chesapeake  Bay. 

Drainage:  Five  large  rivers;  the  Potomac,  the  Rappahannock,  the 
York,  the  James,  and  the  Chowan  drain  the  area.   The  first  four  of  these 
flow  Southeast  into  Chesapeake  Bay  and  are  wide,  sluggish,  tidal  rivers 
throughout  practically  their  entire  length  in  the  Coastal  Plain,   In 
conjunction  with  Chesapeake  Bay  they  form  an  excellent  system  of  natural 
harbors,  important  commercially  and  even  more  important  from  a  naval  and 
military  standpoint.   The  Chowan  River  is  in  North  Carolina,  emptying 
into  Albemarle  Sound,  but  the  Blackwater,  Nottoway,  and  Meherrin  Rivers 
are  important  tributaries  in  Virginia  draining  a  large  part  of  the  land 
South  of  Petersburg.   The  Dismal  Swamp,  lying  between  Suffolk  and  Ports- 
mouth, extends  south  into  North  Carolina  and  drainage  from  this  vast 
depression  is  chiefly  by  streams  flowing  into  Albemarle  Sound. 

Soils?  Soils  are  of  three  general  groups,  the  poorly  drained 
soils  in  the  swamps  and  along  the  tidal  streams,  the  light  sandy  loams 
of  sedimentary  origin  on  the  inter-stream  uplands  in  the  Tidewater  area, 
and  the  clay  and  sandy  loams  derived  through  decay  of  the . underlying 
rocks  in  the  border  zone  between  the  Coastal  Plain  and  the  Piedmont.   In 
the  first  group  are  the  peat  soils  of  the  Dismal  Swamp,  the  swamp  soils 
occurring  in  strips  of  a  few  hundred  feet  to  several  miles  in  width  along 
the  streams,  and  the  tidal  marsh  lying  between  the  upland  soils  and  tide- 
water.  Both  the  peat  and  swamp  soils  support  a  forest  cover  where  not 
used  for  agriculture.   The  soils  of  the  sandy  loam  group  occur  in  many 
soil  series  although  the  Norfolk  and  Sassafras  sandy  loams  are  particu- 
larly abundant  and  are  very  productive  agricultural  soils  when  fertilized. 
Less  desirable  for  crops  but  suitable  for  timber  growing  are  the  poorly- 
drained  types  of  the  Bladen,  Lenoir,  and  Plummer  series.   Merging  onto 
the  Piedmont  the  clay  and  sandy  loam  soils  are  frequently  of  the  Cecil 
and  Durham  series.   They  usually  have  a  clay  subsoil  and  are  subject  to 
sheet  erosion.  Where  erosion  and  soil  exhaustion  are  severe  forests  pro- 
vide an  effectl\/"e  method  of  using  and  rebuilding  the  land. 

Climate;   The  climate  is  mild  and  conducive  to  rapid  growth  of 
farm  and  forest  crops.  Average  annual  precipitation  ranges  from  about 
UO   inches  along  the  coast  to  48  inches  in  a  narrow  belt  lying  east  of 
Waverly  and  Emporia.  West  of  this  zune  th^  annual  precipitation  dropi 
gradually  tu  about  42  inches  along  the  western  border  of  the  Coastal 
Plain.   July  is  the  wettest  month  with  about  ^   inches  of  precipitation 
and  November  is  the  driest  with  about  2  Inches.   Snowfall  averages  about 
Q  inches  per  year  at  Norfolk >  about  l6  at  Richmond  and  nearly  17  on  the 
Northern  Neck  between  the  Potomac  and  Rappahannock  Rivers. 

July  and  August  are  the  hottest  months  with  an  average  maximum 
temperature  of  about  86°  and  December,  January,  and  February  are  the 
coldest  with  an  average  minimum  of  about  30°.   Killing  frosts  occur  about 
the  last  ^f  October  and  can  be  expected  until  about  the  15th  of  April. 
The  area  surrounding  Norfolk  has  a  growing  season  of  about  235  days  but 
the  remainder  of  the  region  averages  about  200  days. 


Social  and  Economic  Conditions 

Historical;   In  May  l607  the  first  permanent  English  settlement  in 
North  America  was  made  in  Tidewater  Virginia  at  James tovm  on  the  James 
River  by  a  small  band  of  colonists  dispatched  by  the  Virginia  Company  of 
London.   In  l6l2  John  Rolfe  introduced  the  cultivation  of  tobacco  and  by 
1619  plantations  had' been  established  up  and  down  both  sides  of  the  James 
River,   By  I7OO  the  population  had  reached  about  70,000  and  tobacco  was 
being  produced  on  an  increasingly  large  scale.   About  this  time  the  impur- 
tation  of  negro  slaves  increased  sharply  and  in  1715  they  made  up  one-fourth 
of  the  total  population.   Just  before  the  Revolutionary  War  Tidewater  Vir- 
ginia experienced  great  prosperity  as  the  expansion  of  slavery  and  profit- 
able markets  resulted  in  the  export  of  millions  of  pounds  of  tobacco.   In 
1755  there  were  about  175,000  whites  and  120,000  negroes  in  the  region. 

Between  1817  and  1830  eastern  Virginia  experienced  a  great  depres- 
sion, due  in  part  to  the  exhaustion  of  the  soils  used  so  intensively  for 
tobacco .   Some  tobacco  growers  abandoned  their  farms  and  plantations  and 
moved  West  or  South  while  others  substituted  cotton  for  tobacco  and  tried 
to  rebuild  their  worn  out  land.  With  the  suii  resource  severely  depleted 
for  agricultural  use  after  more  than  a  century  of  exploitation  many  plan- 
tation owners  accepted  the  negro  as  their  major  resource.   Between  1830 
and  i860  Tidewater  Virginia  supplied  a  great  many  of  the  negroes  used  in 
the  cotton  fields  of  the  Deep  South  although  the  records  show  that  in 
i860  only  llA  individuals  in  all  Virginia  owned  as  many  as  100  slaves. 

Following  the  Civil  V/ar  Virginia  was  controlled  by  the  Federal 
Army  until  I87O.   During  this  time  economic  progress  was  slow  because 
government  was  confused,  negroes  were  a  problem,  farms  and  factories  were 
ruined,  credit  was  hard  to  obtain,  and  transportation  facilities  were 
poor.   In  the  fall  of  I869  the  voters  complied  ivith  the  terms  of  the 
Reconstruction  Act  and  on  January  26,  1870,  the  State  ceased  to  be  a 
Military  District.   This  marked  the  beginning  of  Virginia's  re-^uvery 
from  the  slave  system  and  the  War.   In  the  ensuing  years  Virginia  has 
made  steady  progress  in  building  a  sound  social  and  economic  system. 
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FIGURE  2 -OCCUPATIONS  OF  EMPLOYED,  1940. 


Nearly  47  percent  of  all  the  pecjple 


People:   In  1900  the  total  pop 
ulation  of  the  Coastal  Plain  of  Virginia 
was  about  659,000.   Total  populatitjn 
has  increased  v/ith  each  succeeding  dec- 
ade and  in  19A.0  the  Bureau  of  the  Census 
reported  the  regi(;n  contained  one  mil- 
lion people.   Approximately  tjne-half 
of  these  lived  in  cities  of  more  than 
2,500  inhabitants,  one-fourth  lived  in 
small  towns  and  communities,  and  one- 
fourth  lived  on  farms.   About  386,000 
people  were  employed  in  1940  and  they 
were  distributed  among  the  majc^r  occu- 
pations as  indicated  in  figure  2. 
!  J  ived  in  the  six  cities  with  m(jre  than 
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10,000  inhabitants  --  Richmond,  Norfolk,  Portsmouth,  Newport  News,  Peters- 
burg, and  Suffolk.   Richmond  is  the  largest  city   with  a  population  of 
193,000  but  almost  one-fourth  of  all  the  people  in  the  Coastal  Plain  live 
in  Norfolk,  Portsmouth,  and  Nev/port  Nev;s ,  located  at  the  mouth  of  the 
James  River.   Since  the  taking  of  the  census  on  April  1,  19A-0,  the  popula- 
tion of  this  area  has  increased  rapidly  because  of  defense  activities;  and, 
if  the  war  does  not  end  in  the  next  four  or  five  years,  the  population 
may  double  by  that  time. 

Urban  centers  increased  in  pop- 
ulation over  13  percent  between  1920 
and  19^-0  but  the  rural  population, 
including  small  towns  of  less  than 
2,500  inhabitants,  increased  only  one 
percent  during  the  same  period.   In  2^ 
counties  (fig.  3)  the  rural  population 
actually  decreased  in  the  past  20  years, 
with  losses  ranging  from  2.7  percent 
in  Sussex  County  to  33-4  percent  in 
Surry  County.  Many  ;f  the  counties 
north  of  the  James  River  have  a  smaller 
rural  population  now  than  in  1900. 
Soil  depletion  and  opportunities  for 
industrial  employment  in  urban  centers 
have  caused  many  rural  people  to  move 
to  the  cities  with  the  result  that 
urban  population  increased  in  11  coun- 
ties between  1920  and  19A-0.   Industrial 
development  was  the  basis  for  most  of 
the  increase  in  Henrico,  Chesterfield, 
Prince  George,  Warwick,  Norfolk,  Nansemond,  Southampton,  and  Greenville 
counties  but  the  urban  growth  of  James  City  was  probably  due  to  the  res- 
toration of  Williamsburg,  that  of  Princess  Anne  was  probably  due  tu  the 
recreational  attractions  of  Virginia  Beach,  and  that  of  Elizabeth  City 
vv.ia  likely  due  to  shipbuilding  at  Newport  News  and  to  military  activities 
at  Langley  Field  and  Fort  Monroe. 

Agriculture;   In  the  four  decades  between  1900  and  191^0   farm  land 
has  been  abandoned  at  an  average  rate  of  about  32,000  acres  per  year,  thus 
reducing  the  farm  area  by  1.3  million  acres  or  2?  percent.   Paralleling 
this  reduction  in  total  farm  acreage  was  the  shrinkage  in  the  area  of 
imjoroved  farm  land  -  cropland  and  open  pasture,  amounting  to  774,000 
acres  (table  l).   A  large  part  of  the  abandoned  farm  land  has  restocked 
to  trees  and  as  a  result  the  total  forest  acreage  is  increasing  while  the 
area  of  land  in  agricultural  use  is  gradually  decreasing. 
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FIGURE  3-  COUNTIES  LOSING  RURAL 
POPULATION  BETWEEN   1920  8  1940. 


Farm  land  abandonment  and  a  declining  rural  population  have   caused 
a   reduction   in  the   total  number  of  farms,   from  about   51,000   in  1910  to 
about  38,000  in  1940.      With  a  decrease   in  both  acreage  and  number  of  farm>-' 
the  average   size   of   farm  has  remained  relatively  constant  in  the  past  40 
years.      In  19^0  the  average  farm  contained  93  acres  of  which   50  were  wood 
land  and  26  vi^ere   cultivated  cropland. 


Table   1,    -  Farms  and  farm  areas   in   the  Coastal  Plain,   1900-1940^^ 


Year 

Farms 

All  land  in 
farms 

Impro\Aed  land  In 
farms 

Farm  woodland 

1900 
1910 
1920 
1930 
1940 

Number 

48,640 
51,128 
51,239 
43 ,078 
37,894 

Acres 

4.827,928 
4,587,825 
4,199,351 
3,699,588 
3,536,632 

Percent 

74.6 
70.9 
64.9 
57.2 
55.6 

Acres 

2,214,989 
2,021,722 

1,804,343 
1,674,986 

1,441,245 

Percent 

34.2 
31.2 
27.9 
25.9 
22.7 

Acres 

2,114,746 
1,808,374 
1,889,479 

Percent 

50.4 
48.9 
53.4 

1/U.  S.    Dept.  of  Commerce,  Bureau  of  the  Census. 


The  climate,  topography,  and  soils  of  coastal  Virginia  are  suit- 
able for  the  production  uf  a  rather  large  variety  of  agricultural  crops. 
Corn,  small  grains,  and  hay  are  grown  in  practically  every  county  and 
account  for  three-fourths  of  all  the  harvested  cropland,   Peanuts  are  a 
leading  crop  south  of  the  James  River.   Southampton  County  is  the  lead- 
ing producer,  but  Sussex,  Isle  of  Wight,  and  Nanseraond  are  close  rivals. 
Winter  wheat  is  grown  in  the  Northern  Neck  and  in  the  counties  bordering 
the  Piedmont,  altogether  about  50,000  acres  in  1939.   Every  county  pro- 
duced some  Irish  potatoes  in  1939  but  two-thirds  of  the  total  acreage, 
46,000,  was  in  Accomac  and  Northampton  counties  on  the  Eastern  Shore, 
About  9,500  bales  of  cotton  were  grown,  chiefly  in  Southampton,  Greens- 
ville, Brunswick,  and  Nansemond  counties.   Sixteen  million  pounds  of 
tobacco  were  harvested  and  most  of  this  was  raised  in  Brunswick  and  Din- 
widdle counties.   Sweet  potatoes  and  yams  are  cultivated  in  every  county 
and  truck  crops  are  produced  on  a.  large  scale  in  the  Tidewater  area. 
About  15  local  veneer  and  cooperage  plants  make  crates,  baskets,  and  bar- 
rels for  marketing  the  vegetables  and  Irish  potatoes. 

Livestock  is  not  a  major  source  of  income.   Three-fifths  of  the 
farms  are  staked  with  dairy  cattl'^  >  but  with  an  average  of  less  than 
three  head  per  farm,.   Only  2  percent  of  the  farm  operators  reported  own- 
ing beef  cattle  in  1939 «  and  these  few  operators  averaged  only  seven  head 
each.   Hogs  are  more  numerous,  as  there  w=re  an  average  of  six  on  two- 
thirds  of  the  {arms.   They  are  particularly  abundant  in  the  peanut -growing 
counties  and  the  hams  cured  at  Smithfield  in  Isle  of  Wight  County  are 
world  famous. 

1-Ianufacturing:  According  to  the-  1937  Census  of  Manufa^-tures  approx- 
imate ly~~one^TaTF~of~~the  manufacturing  plants  and  two-fifths  of  the  wage 
earners  in  the  State  are  in  the  Coastal  Plain.  With  the  ext;eption  of  the 
primary  wood-using  industries,  which  are  widely  scattered,  most  of  the 
manufar-turing  is  concentrated  ir^  the  larger  cities.  Richmond  is  the  lead- 
ing industrial  center  and  is  closely  followed  by  the  Norfolk,  Portsmouth, 
and  Newport  News  area.   Petersburg  is  the  third-ranking  manufacturing 
district  and  the  only  other  concentrations  of  manufacturing  plants  are 
at  Suffolk  and  Hopewell,   Numerous  sea-food  and  vegetable  packing  plants 
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are  scattered  throughout  the  Northern  Neck  and  to  a  lesser  extent  on  the 
Eastern  Shore.   Several  fertilizer  and  fish  oil  plants  also  operate  in 
this  general  locality. 

Industrial  activity  is  widely  diversified  and  each  of  the  important 
manufacturing  centers  turns  out  a  variety  of  products.   In  Richmond,  where 
the  1937  Census  of  Manufacturers  reported  301 . industrial  plants  employing 
18,014  wage  earners  making  products  valued  at  338  million  dollars,  the 
leading  products  are  cigarettes  and  tobacco,  rayon  and  cellophane,  paper 
and  paper  products,  and  iron  and. steel.   Shipbuilding  is  the  major  indus- 
try in  the  Norfolk  area,  although  railroad  repair  shops,  fertilizer  plants, 
and  forest  products  industries  are  prominent „   Petersburg  manufactures 
tobacco,  textiles,  peanuts,  and  various  other  products  but  is  chiefly 
famed  for  its  trunk  and  baggage  factories.   Suffolk  specializes  in  the  man- 
ufacture of  peanuts  and  various  kinds  of  forest  products,  Hopewell,  a 
small  but  highly  industrialized  community.  Is  the  site  of  large  plants 
making  paper  and  paper  board,  nitrate  of  soda,  chemical  cotton,  and  knit 
goods. 
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FIGURE  4  -  DISTRIBUTION   OF    EMPLOYEES    IN 
THE   MANUFACTURING    INDUSTRIES,  1940. 


In  1937  the  total  number  of  active 
manufacturing  plants  in  the  Coastal  Plain 
of  Virginia  was  1,135  according  to  the 
Bureau,  of  the  Census.   This  total  in- 
cludes the  larger  primary  forest  indus- 
trial plants  but  omits  many  of  the  small 
portable  sawmills  that  are  difficult  to 
locate  and  change  location  frequently. 
Employment  was  furnished  to  57  ^000  wage 
earners,  who  received  about  34  million 
dollars  in  wages.   They  made  goods  val- 
ued at  493  million  dollars,  adding 
nearly  (53  million  dollars  of  value 
through  manufacture.   The  distribution 
of  employees  among  the  manufacturing 
is  indicated  in  figure  4,   In  the  Coastal  Plain  ship- 
but  wood  products 


industries  in  1940 

building  is  now  the  leading  manufacturing  industry 

rank  next. 


Taxation;   Property  in  Virginia  is  divided  intu  the  following  prin- 
cipal classes  for  purposes  of  taxation;  real  estate,  tangible  personal 
property,  machinery  and  tools,  merchants'  capital,  intangible  property, 
bank  stock,  and  the  property  of  public  service  corporations. 

The  combiner  1  coujity  and  district  levy  upon  real  estate  in  1940 
ranged  from  $1.10  per  $100  of  assessed  valuation  in  Newville  District  of 
Sussex  County  to  $3 '50  per  $100  in  Pungo  District  of  Princess  Anne  County, 
Assessed  value  of  forest  land  frequently  has  little  relation  to  the 
actual  value  and  both  overassessment  and' underassessment  are  common.   In 
general  assessed  values  range  from  about  $4*00  per  acre  for  young  second 
growth  up  to  $20.00  per  acre  for  good  quality  saw  timber.   At  a  rate  of 
$1.80  per  $100,  which  is  about  average  for  the  Coastal  Plain,  the  corres- 
ponding tax  per  acre  varies  frcjm  7  to  36  cents.   Tax  delinquency  apparently 
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is  not  a  serious  problem  at  present  for  only  2.3  percent  of  all  the  local 
taxes  levied  in  the  seven  tax  years  ending  in  1939  were  not  paid  by  19^0. 
Delinquency  was  highest  in  Northampton  and  Accomac  counties. 


Class  of  owner 

All  land 

Acres 

Percent 

Farm: 

Owner  operators 

2,379,200 

37.4 

Nonresident  owners 

1,157,-400 

18 .  2 

Forest  industries 

504,000 

7.^ 

Other  private 

2,161,100 

34.0 

Federal 

U3,200 

2.2 

State 

Total 

18,000 

0.3 

6,362,900 

100.0 

Table  2,  -  Distribution  of  all  land  by         Land  ownership:  Almost 
class  of  owner,  1940  98  percent  of  the  land  in  the 

Coastal  Plain  is  privately  owned 
with  the  largest  proportion 
(table  2)  in  farm  ownership.   On 
the  basis  of  statements  obtained 
at  each  of  the  operating  forest 
products  plants  the  primary  for- 
est industries  own  only  half  a 
million  acres  of  timberland, 
about  8  percent  of  the  total 
land  area.   Over  2  million  acres, 
one-third  of  the  total,  is  held 
by  nonfarm  and  nonforest-industry 
owners.   Part  of  this  land  is  in 
towns  and  cities,  rights-of-way, 
and  industrial  sites  but  a  large 
share  of  it  is  undoubtedly  rural  land  abandoned  over  the  past  half  century. 
Owners  of  this  land  are  wage  earners,  merchants,  bankers,  and  professional 
people  who  live  in  small  towns  and  the  larger  cities.   They  are  a  very 
important  class  of  land-owner  but  they  exert  a  minimum  of  supervision  over 
their  land  which  usually  lies  idle  or  reverts  to  forest. 

The  Federal  Departments  of  War,  Navy,  Justice,  Commerce,  and  Inter- 
ior have  land  in  the  Coastal  Plain.   These  lands  are  used  for  a  variety  of 
purposes  and  many  of  the  traci.s  consist  of  a  very  few  acres.   A  partial 
list  would  include  cemeteries,  army  forts,  landing  fields,  ordnance  and 
ammunition  depots,  proving  grounds,  navy  yards,  reformatory  camps,  light- 
house stations,  Coast  Guard  stations,  and  military  parks.   The  War  Depart- 
ment administers  the  most  land;  the  largest  tract  under  its  jurisdiction 
is  the  recently  acquired  A.  P.  Hill  Military  Reservation  in  Caroline 
County.  .   . 

Several  commissions,  departments,  and  institutions  eontrul  the 
18,000  acres  in  State  uwnet-ship.  Abuut  6,700  acres  are  included  in  the 
grounds  of  state-supported  schools  and  colleges  and  the  State  Capitol, 
4,700  acres  are  in  the  Westmoreland  a'-'o'  Seashore  State  Parks  and  4,000 
acres  are  managed  for  game  "'arms,  refuges,  and  hatcheries.   Three  Indian 
reservations  contain  2,000  acres  and  the  remaining  60O  acres  are  distrib- 
uted among  experiment  stations,  farms,  roadside  parks,  and  the  State  Mil- 
itary Reservation. 

Forest  land  in  public  ownership  (table  3)  is  estimated  to  be  about 
100,000  acres,   A  large  part  of  this  acreage  is  in  the  A,  P.  Hill  Military 
Reservation,  the  Yorktown  Mine  Depot,  Camp  Lee,  the  Reformatory  Cam.p  of 
the  Department  of  Justice,  and  the  two  State  Parks. 
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Table  3.  -  Ownership  of  forest  land,  19A-0 


Class  of  owner 

Forest 

land 

Public : 
Federal 
State 

Total 
Farm  woodlands: 
Owner  operators 
Nonresident  owners 
Total 
Forest  industries: 
Lumber 

Pulp  and  paper 
Excelsior , stave, veneer 
Total 
Other  private 

All  classes 

Acres 

9 A, 800 
6,900 

Percent 

2.k 
0.2 

101,700 

2.6 

1,271,600 
617,900 

32.2 
15.7 

1,889,500 

47.9 

366,500 

122,000 

15 > 500 

9.3 
3.1 
0.4 

50^,000 

12.8 

1,U8,600 

36.7 

3,9A3,800 

100.0 

land.  The  forest  in  other  private  ownership 
is  the  timbered  por.tion  of  the  land  pre^rious 
nonresident  people  ?;ho  live  in  rural  communi 
larger  cities. 


Nearly  one-half  of  the 
forest  land  is  on  going  farms 
and  two -thirds  of  this  farm 
woodland  is  held  by  farmers 
who  own  or  partially  own 
their  land.   One-third  of  the 
farm  woodland,  I6  percent  of 
the  total ,  is  owned  by  non- 
resident farm  owners ,  and  the 
care  of  the  timber  rests 
chiefly  upon  tenants  and  crop- 
pers.  Forest  industries  own 
nearly  13  percent  of  the  tim- 
berland  and  the  504-jOOO  acres 
is  divided  among  180  lumber 
producers,  k   pulp  and  paper 
companies ,  and  13  manufactur- 
ers of  staves,  excelsior,  and 
veneer.   Operators  of  sawmills 
cutting  less  than  10,000  board 
feet  per  day  reported  they 
owned  94)000  acres  of  forest 
,  over  one-third  of  the  total, 
ly  described  as  belonging  to 
ties,  small  towns,  and  the 


Distribution  of  forest  land  by  class  of  owner  is  particularly  sig- 
nificant when  considered  in  relation  to  the  forestry  programs  being  devel- 
oped to  improve  forest  management  practices.  Present  emphasis  by  Federal 

and  State  forestry  agencies  is 
Table  U-    -   Total  land  area  classified   upon  the  forest  land  in  farm  and 
by  major  use .  1940  industrial  ownership  and  fre- 

quently only  upon  the  larger  own- 
ers in  these  two  classes.   Little 
Contact  is  made  with  nonresident- 
owners  of  farm  woodlands  and 
other  private  owners  who  are  not 
"■'armers  or  forest  industrial- 
ists.  In  practice  this  means 
that  most  of  the  effort  is  ex- 
pended upon  45  percent  of  the 
forest  land  and  the  other  own- 
ers, with  over  half  the  land, 
hear  little  about  forestry. 

Land  use:  According  to 
the  Forest  Survey  62  percent  of 
the  land  is  used  for  growing 
timber  and  38  percent  is  nonfor- 
ested  (table  4),   Less  than 


Land  usp 

Area 

Forest: 

Commercial 
Reserved  public 
Total  forest 
Nunforest: 
Agriculture: 
Old  cropland 
New  'Topland 
Pasture 

Total  agr. 
Abandoned  cropland 
Other  lonforest 
Total  nonforest 

All  uses 

Acres 

3,^19.200 
24,600 

Percent 

61.6 
0.^ 

3,QA3-800 

62.0 

1,656,200 

28,200 

150,500 

26.0 
0.4 
2.k 

1,834,900 

28.8 

82,100 
502,100 

1.3 

7.9 

2,419,100 

38.0 

6,362,000 

100.0 

25,000  acres  of  the  forest  land  is  reserved  from  cutting  in  Federal  or 
State  Parks,  all  the  rest,  3 ♦9  million  acres,  is  classified  as  commercial 
timber  land. 

The  2.4  million  acres  of  nonforest  land  is  chiefly  cropland,  old, 
new,  and  abandoned.   Old  cropland  includes  land  under  cultivation  and 
still  workable  land  cultivated  within  the  last  five  years.   It  therefore 
includes  some  recently  abandoned  fields  which  will  gradually  restock  with 
trees  unless  cultivated  again  within  the  next  few  years.   Newly  cleared 
land  is  insignificant  in  amount.   Abandoned  cropland  is  definitely  unsuit- 
able for  further  agricultural  use  because  of  erosion,  soil  exhaustion,  or 
other  causes.   It  could  be  restored  to  productivity  by  planting  to  forest 
trees.   Most  of   it  is  located  in  the  Upper  Coastal  Plain.   Pasture  land, 
which  is  cleared  and  fenced,  is  distributed  throughout  every  county  but 
is  most  abundant  in  Brunswick,  King  George,  Hanover,  and  Dinwiddle  coun- 
ties.  The  remaining  nonforest  area  consists  of  land  occupied  by  towns 
and  cities,  industrial  sites,  rights-of-way,  marsh,  and  rural  nonfarra 
homes.   In  addition  it  includes  the  nonwooded  portion  of  reserved  public 
land. 


DESCRIPTION  OF  THE  FOREST  RESOURCE 


SPECIES 


LOBLOLLY    PINE 
SWEETGUM 
RED    OAKS 
WHITE    OAKS 
TUPELOS 
YELLOWPOPLAR 
SHORTLEAF  PINE 
VIRGINIA    PINE 
ALL    OTHER 


NET    CUBIC    VOLUME 


20  30  40 

PERCENT 


Commercial  forests  occupy  3.9 
million  acres,  62  percent  of  all  the 
land.   Loblolly  pine  is  the  predomin- 
ant species  but  sweetgum,  red  oaks, 
white  oaks,  black  and  water  tupelos, 
yellowpoplar,  shortleaf  and  Virginia 
pines  are  comparatively  common  vfig-  5 
Topography,  soils,  fire,  cutting,  and 
land  abandonment  have  all  influenced 
the  species  composition  of  the  forest 
but  there  are  six  rather  distinct  spe- 
cies associations  or  forest  types. 


FIGURE    5-  SPECIES  COMPOSITION  OF  THE   FOREST,  1940. 


Forest  Types 


Loblolly  pine;   The  loblolly  pine  tj^e  covers  forty-nine  percent 
of  the  forest  land  and  is  the  major  type  south  of  the  Rappahannock  River 
drainage  basin  (fig.  7).   Within  the  Dismal  Swamp  loblolly  pine  is  of 
scattered  occurrence  on  the  higher  less  swampy  land  and  it  has  restoclced 
in  pure  stands  the  abandoned  fields  around  the  edge  of  the  Swamp.   The 
type  grows  on  practically  all  sites,  occurring  in  the  bottom  lands  of  the 
larger  rivers,  the  inter-stream  uplands  of  the  Tidewater,  and  the  rolling 
hills  of  the  Upper  Coastal  Plain.   Pure  stands  of  loblolly  pine  are  com- 
mon, particularly  upon  the  abandoned  fields,  but  other  pines  and  hardwoods 
are  frequent  associates.   For  the  type  as  a  whole  73.0  percent  of  the  net 
cubic  volume  is  loblolly  pine,  8.3  percent  is  red  and  white  oaks,  6.C  per- 
cent is  sweetgum,  U-9   percent  is  shortleaf  and  Virginia  pine  and  the  rest 
is  chiefly  yellowpoplar,  tupelo  and  red  maple. 


FOREST    TYPES 

AREA     OF     TYPE 

LOBLOLLY    PINE 
UPLAND   HARDWOODS 
BOTTOM-LAND   HDWDS 
VIRGINIA    PINE 
SHORTLEAF    PINE 
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FIGURE  6-  DISTRIBUTION  OF  FOREST  AREA  BY  FOREST  TYPE,  1940. 


Upland  hardwoods:   The  upland  hardwoods  type  is  only  one-half  as 
extensiveTs  the  loblolly  pine  type  (fig.  6).   It  occurs  closely  associ- 
ated with  the  loblolly  pine 
forest  on  the  better-drained 
uplands  and  is  often  the  resid- 
ual stand  left  after  the  pine 
is  cut  out.   It  is  seldom  the 
major  type  over  any   extensive 
area  and  for  this  reason  is  nrjt 
shown  on  the  forest  type  map 
(fig.  7).   Red  and  white  oaks 
are  the  leading  species  account- 
ing for  39 '0  percent  of  the  net 
cubic-foot  volume  in  the  type. 
Other  leading  species  make  up 
the  following  proportions  of 
the  type  volume:  sweetgum  12.2  percent,  beech  8.2  percent,  hickories  7«2 
percent,  and  loblolly  pine  7.2  percent. 

Bottom-land  hardwoods;   About  15  percent ^  6o8,000  acres,  of  the 
forest  is  composed  of  the  bottom-land  hardwoods  type.   It  occurs  along 
most  of  the  larger  rivers  above  the  tidal  marshes  and  in  the  Dismal  Swamp. 
Black  and  vater  tupelos,  sweetgum,  red  maple,  cypress,  and  Atlantic  white- 
cedar  are  the  leading  components  of  this  type  (table  22,  Appendix).   Red 
and  white  oaks  are  common  but  relatively  less  abundant. 

There  are  approximately  90,000  acres  in  the  Dismal  Swamp  in  Vir- 
ginia and  of  these,' 8^^,000  are  forest  land.   The  bulk  of  this  area, 
52,000  acres,  has  been  heavily  cut -over  and  burned  and  the  present  vege- 
tative cover  consists  of  a  dense  jungle  of  briars  penetrated  occasionally 
by  y^mng  red  maples  or  black  tupelos.   Because  these  young  trees  have  at 
least  partially  stocked  the  land  it  was  not  classified  as  clear-cut  by 
the  Forest  Survey  even  though  such  areas  are  locally  referred  to  as 
"lights"  or  "open  ground."   The  timbered  portion  of  the  Swamp,  about 
32,000  acres,  is  stocked  with  sweetgum,  black  tupelo ,  cypress,  and  red 
maple  growing  in  mixture  and  with  Atlantic  white-cedar  growing  in  rela- 
tively pure  stands.   Most  of  the  estimated  8,000  acres  of  white-cedar 
lies  S'juthwest  of  Lake  Drummond.   In  January  19A.0  approxiraately  one-third 
of  the  timbered  land  supported  old  growth,  chiefly  black  tupelo,  cypress, 
and  red  maole. 


Virginia  pine ;   The  Virginia  pine  type  extends  from  the  Piedmont 
across  the  Coastal  Plain  almost  to  Chesapeake  Bay  in  a  belt  about  25  miles 
wide  paralleling  the  Potomac  River.   It  occupies  about  331?000  acres  of 
land,  8  percent  of  the  forest  area.   Forty-two  percent  of  the  net  cubic 
volume  of  the  type   is  Virginia  pine,  20  percent  is  loblolly  pine,  and  10 
percent  is  red  oak.   '.Yhibe  oak,  yellowpoplar ^  and  sweetgum  are  also  com- 
mon associates  of  Virginia  pine  in  the  pine -mixed  hardwood  phase  of  this 
type. 

Shortleaf  pine;   The  shortleaf  pine  type  is  of  limited  extent  in 
the  Coastal  Plain ;  'jccupying  only  l6Z^,000  acres,  U   percent  of  the  forest 
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land.   It  is  the  major  type  in  the  southwest  portion  of  Hanover  County 
and  occupies  a  limited  area  west  of  Lawrenceville  in  Brunswick  County, 
but  elsewhere  along  the  western  boundary  of  the  Coastal  Plain  is  subordi- 
nate to  the  loblolly  pine  type.  About  $3  percent  of  the  net  cubic  volume 
of  the  type  is  shortleaf  pine  and  1?  percent  is  loblolly  pine.   Only  one 
percent  is  Virginia  pine.   Hardwoods  make  up  the  remaining  type  volume 
with  the  red  and  white  oaks,  sweetgum  and  yello^f^poplar  the  leading  spe- 
cies. 


Forest  Conditions 

The  trees  of  coastal  Virginia  vary  in  age,  size,  and  quality  and 
the  stands  composed  of  these  trees  differ  in  volume -per-acre  and  in  the 
degree  tn  which  they  have  been  cut.   These  differences  are  the  basis  for 
classifying  the  forest  into  forest  cinditions. 


Second-growth  saw  timber: 
This  conditi'^n  class  occupies 
2.3  million  acres  of  land,  60 
percent  of  the  forest  area 
(fig.  8),   It  is  found  on  50  to 
60  percent  of  all  type  areas 
except  loblolly  pine  which  has 
65  percent  of  its  area  stocked 
with  merchantable  second  growth. 
Most  of  the  pine  stands  in  this 
condition  range  in  age  from  30 
to  60  years  and  most  hardwood 
stands  range  from  50  to  100 


FOREST  CONDITION 


AREA    OF    FOREST 


SECOND    GROWTH 
SAW    TIMBER 


CORDWOOD 


REPRODUCTION 


OLD    GROWTH 


PERCENT 


FIGURE  8 -DISTRIBUTION  OF  FOREST  AREA  BY  FOREST  CONDITION,  1940. 


years.   Volumes  per-acre  vary  with  the  number  and  size  of  trees  and  for- 
est type,   but  average  volumes  per  acre  in  uncut  stands  range  from  2,920 
board  feet  in  the  upland  hardwoods  t^-pe  to  6,020  in  the  cypress  -  white- 
cedar  species  association.   Partly -cut  stands  vary  from  2,120  to  5jA-60 
feet  in  the  same  types..  Approximately  one-fourth  of  the  second-growth 
saw  timber  has  been  partially  cut-over  for  particular  species  or  sizes, 
a  process  that  has  affected  the  upland  hardwoods  type  to  the  largest  de- 
gree and  the  bottom-land  hardwoods  the  least.   On  the  basis  of  the  sample 
plots  recorded  by  the  Forest  Survey  in  each  county  over  three-fourths  of 
the  forest  in  James  City,  Mathews,  Princess  Anne,  and  Southampton  coun- 
ties is  second  growth  saw  timber,  with  smaller  proportions  in  the  other 
counties. 


Cordwood  stands:  Young  second -growth  timber  occupies  1.3  million 
acres,  33  percent  of  the  forest  land.  Stands  in  this  classification  con- 
tain less  than  600  board  feet  per*  acre  and  are  predominantly  y.oung  growth 
from  1.0  inch  d.b.h.  to  saw-tLmber  size  (pines  9*0  inches  d.b.h.  and 
hardwoods  13.0  inches  d.b.h.).   Forty-three  percent  of  this  young  second 
growth  is  in  the  loblolly  pine  type  and  29  percent  is  in  the  upland  hard- 
woods type,  the  remaining  acreage  is  chiefly  bottom-land  hardwoods  and 
Virginia  pine.  Most  of  these  young  stands  are  less  than  3-  years  old, 
although  many  stands  of  hardv;oods  require  at  least  50  years  to  reach  an 
average  diameter  -f  13.0  inches  d.b.h.   Volume-per-acre  of  these  young 
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stands  are  best  expressed  in  cords  and  the  average  volume  in  trees  5.0 
inches  d.b.h.  and  larger  varies  from  less  than  a  cord  in  the  cypress  - 
white-cedar  type  to  7  cords  in  the  upland  hardwood  type.  The  loblolly 
pine  type  averages  5.5  cords  over  548,800  acres. 

Reproduction;   The  reproduction  condition  class  is  limited  to 
165,800  acres,  4  percent  of  the  forest  land.   This  does  not  mean  that 
reproduction  is  scarce  in  the  forests  of  coastal  Virginia,  rather  it 
means  that  all  but  this  relatively  small  acreage  is  stocked  to  some  degree 
with  trees  larger  than  1.0  inch  in  diameter  and  consequently  was  classi- 
fied in  a  higher  category.   Reproduction,  as  such,  is  present  in  most  of 
these  older  stands.   About  55  percent  of  the  land  stocked  only  with 
reproduction  is  coming  back  to  loblolly  pine ,  20  percent  to  bottom-land 
hardwoods,  and  lA-  percent  to  Virginia  pine.   Undoubtedly  there  must  be 
some  clear-cut  areas  not  restocking  to  any  species  but  they  are  not  abun- 
dant as  none  were  recorded  by  the  Forest  Survey. 

Old  growth:  Old  growth  is  the  least  extensive  of  the  forest  con- 
ditions, occupying  only  111,900  acres,  about  3  percent  of  the  forest  land. 
Settlement  and  land  clearing  for  300  years  have  removed  practically  all 
of  the  original  virgin  timber  and  most  of  the  pine  stands  classified  as 
old  growth  are  in  reality  second-growth  timber  that  has  restocked  aban- 
doned fields  more  than  100  years  ago.   The  major  exception  is  the  old- 
growth  hardwood  timber  in  the  Dismal  Swamp. 

Site  Quality 

The  soils  and  climate  of  eastern  Virginia  are  conducive  to  rapid 
tree  growth.   Site  quality,  which  is  chiefly  determined  by  these  natural 
factors,  is  therefore  high.   It  is  measured  in  several  ways,  but  a  com- 
monly used  index  for  southern  pine  is  the  height  of  average  dominant  trees 
at  50  years  of  age.   In  table  5  the  area  of  each  of  the  pine  types  is 
classified  into  three  degrees  of  site  quality  as  follows:  good  —  land 
capable  of  growing  loblolly  pine  trees  80  or  more  feet  and  Virginia  and 
shortleaf  pine  70  or  more  feet  in  height  at  50  years  of  age;  fair  —  land 
capable  of  growing  loblolly  pine  60  or  70  feet  in  height  and  Virginia  and 
shortleaf  pine  60  feet;  poor  —  land  capable  of  growing  pine  trees  50 
feet  or  less  in  height. 

Over  2  million  acres,  87  percent,  of  the  land  stocked  with  pine 
is  of  fair  to  good  site  quality  (table  5).   Trees  growing  on  this  land 
will  be  tall,  thrifty,  well-formed  and  when  me rchan talkie  vvill  vield 
several  sawlogs.   Land  stocked  with  loblolly  pine  is  most  p^'^auctive  and 
land  in  the  shortleaf  pine  types,  AO  percent  of  poor  site,  is  least  pro- 
ductive. A  separate  analysis  of  all  old-field  and  forest-grown  pine 
stands  revealed  that  abandoned  fields  were  less  productive  than  forest 
soils,  for  the  proportionate  area  in  poor  sites  was  nearly  tv/ice  as 
large  in  the  old-field  stands  as  in  forest-grown  stands. 

The  hardwood  land  not  shown  in  the  table,  was  classified  as  good, 
fair,  or  poor  using  soil  and  moisture  conditions  and  merchantable  height 
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Table  5.  -  Land  in  pine  types  classi- 
fied accorcjing  to  site  quality,  1940 


Forest  type  and 
site  index  class 

Land  in  types 

Loblolly  pine 

Good 

Fair 

Poor 

Total 
Virginia  pine 

Good 

Fair 

Poor 

Total 
Shortleaf  pine 

Good 

Fair 

Pour 

Total 
Ail  pine  types 

Good 

Fair 

Poor 
All  sites 

Acres 

496,300 

1,275,000 

148,100 

Percent 

25.9 
66. ^ 

7.7 

1,919,400 

100.0 

77,900 

153.800 

9Q,100 

23.5 
46.5 

30.0 

330,800 

100.0 

42,000 
55,400 
66.700 

25.6 
33.8 
40.6 

164,100 

100.0 

616,200 

1,484,200 

313 ,900 

25.5 
61.5 
13.0 

2,414,300 

100.0 

and  form  of  trees  as  criteria  of 
site  quality.   Sites  were  found 
to  be  poorest  in  the  swamps  and 
best  in  the  well-drained  allu- 
vial soils  along  the  rivers. 
About  96  percent  of  the  1.5  mil- 
lion acres  stocked  with  hardwood 
were  classified  as  of  fair  to 
good  site  quality. 


FOREST  TYPES 


AGE    CLASSES-YEARS 

31-60  1 


UPLAND    HARDWOODS 


.,Jv  i;--i^^i^ 


xnr 


BOTTOM-LAND   HDWDS  ^  g  T 


':r   r",i',;,;. 


Age  of  Stands 

The  pine  forests  of  coastal  Virginia  are  composed  of  both  even-aged 
and  all-aged  stands.   Most  of  the  even-aged  stands  have  originated  upon 

abandoned  fields,  frequently 
during  a  single  good  seed  year. 
At  least  one -third  of  the 
stands  are  in  this  category. 
All -aged  stands  may  consist 
of  two  or  three  distinct  age 
classes,  presenting  a  multi- 
storied  appearance,  or  they 
may  be  composed  of  many  small 
groups  of  even-aged  trees. 
This  latter  is  the  more  usual 
form.   Most  of  the  pine  stands 
reach  minimum  saw-timber  size 
at  about  30  years  of  age.   On 
this  basis  the  pine  furest  is  in  balance  from  an  age-class  distribution 
standpoint  as  about  one -half  of  the  pine  type  area  supports  stands  more 
than  30  years  old  (fig.  9).   If  there  is  a  deficiency  it  is  in  the  stands 
over  60  years  of  age,  which  uccupy  less  than  one  tenth  of  the  pine  area. 


SHORTLEAF  PINE 
LOBLOLLY  PINE 
VIRGINIA     PINE 


40  60 

PERCENT 


FIGURE  9-  DISTRIBUTION  OF  FOREST  TYPE  AREAS  BY  AGE  CLASS,  1940. 
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Hardwood  stands  are  usually  all-aged,  containing  reproduction, 
saplings,  and  saw-timber  trees.   The  occasional  even-aged  stands  are 
sweetgum  or  yellowpoplar  on  abandoned  fields,  old-growth  timber  without 
an  understory  of  young  growth,  and  second-growth  black  tupelo.   Only  30 
percent  of  the  hardwood  type  area  supports  stands  over  60  years  old,  the 
minimum  age  of  saw  timber,  but  the  age-class  distribution  in  both  the 
upland  and  bottom-land  hardwoods  is  suitably  for  the  continuous  produc- 
tion of  saw  timber. 

Stocking  • 

Number  of  stems  and  volume  of  timber  per  acre  vary  widely  between 
forest  stands  of  the  same  age.   Some  of  the  old-field  stands  which  have 
come  in  on  small  abandoned  fields  adjacent  to  a  good  source  of  seed  are 
so  densely  stocked  that  growth  is  slow.   On  large  abandoned  fields  the 
natural  restocking  has  often  been  scattered  and  sparse  and  the  subsequent 
stand  is  very  poorly  stocked.   Forest  fires  have  also  destroyed  many 
young  trees  in  both  old-field  and  natural-forest  stands  thus  causing  a 
lower  degree  of  stocking. 


Table  6,  -  Average  volumes  per  acre  in  the 
uncut  conditions  of  the  pine  types,  19A^0 


Age 
class 

Best  10 

percent 

of  stands 

Average 
stands 

Stocking  of 

average 

stand 

Years 

11-20 
21-30 
31-40 

a-50 

51-60 
61-70 
71-80 
81-90 
90  4- 

Average 

Cords 

7.6 
22.2 
35.6 
43.6 
47.6 
49.6 
51.1 
52,1 
52.6 

Cords 

3.i 
10.2 
18.5 
23.6 
26.0 
27.2 
27.6 
27.8 
27.8 

Percent 

41 
46 
52 
54 
55 
55 
54 
53 
53 

35.8 

18.2 

51 

increase  in  both  fully  stocked  and  average  s 
years  of  age. 


In  general  the  aver- 
age pine  stand  is  only  one- 
half  stocked  (table  6)  if 
we  assume  that  the  best  10 
percent  of  the  stands  in 
the  uncut  conditions  repre- 
sent full  stocking.  I'lacKinney 
and  Chaikeni/  determined 
that  fully  stocked  stands 
of  65-year-old  loblolly  pine 
on  a  75-foot  site  in  Virginia 
and  North  Carolina  contained 
about  51  cords  per  acre. 
This  compares  with  49.6 
cords  for  the  best  60-  to 
70-year-old  stands  in  table 
6.   The  degree  of  shocking 
in  the  average  stand  remains 
fairly  constant  from  age 
class  tu  age  class  and  the 
culminati  or  of  i-apid  volume 
ta-nds  appears  bo  be  at  70 


l/'MacKinney ,  A.  L.  ,  and  Chaiken.  L.  E.  ,  1939-   Volume,  Yield,  and 
Growth  of  Loblolly  Pine  in  the  Mid-Atlantic  Coastal  Region.   App.  For. 
Exp.  Sta.  Tech.  Note  33. 
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VOLUME  OF  THE  FOREST  RESOURCE 

The  following  estimates  of  the  amount  of  sound  wood  in  the  Coastal 
Plain  of  Virginia  in  19A-0  include  the  volume  of  all  living  trees  5.0  inches 
d.b.h.  and  larger.   Saw  timber  consists  of  softwood  trees  9-0  inches  d.b.h. 
and  larger  and  hardwood  trees  13.0  inches  d.b.h.  and  larger.   Cordwood 
trees  of  both  species  groups  range  from  5.0  inches  d.b.h.  to  sawlog  size. 

Volumes  are  measured  in  three  forms:  board  feet,  cords,  and  cubic 
feet.   The  volumes  expressed  in  board  feet  include  only  the  sawlog  portion 
of  saw-timber  trees,   Cordwood  volumes  (wood  and  bark)  include  sawlogs, 
the  upper  stems  of  softwood  saw  timber,  and  the  sound  stems  of  cordwood 
trees.   Cubic-foot  volumes  do  not  include  bark,  otherwise  the  basis  of 
estimate  is  the  same  as  for  cordwood.   The  sound  volume  in  cull  trees 
and  the  upper  stems  and  limbs  of  hardwood  saw  timber  is  shown  in  cords 
in  figure  13  and  table  29   and  in  cubic  feet  in  table  32,  to  provide  an 
estimate  of  the  total  volume  of  sound  wood. 

The  softwood  species  group  includes  loblolly,  shortleaf ,  Virginia, 
and  pond  pines,  cypress,  Atlantic  white-cedar,  and  redcedar.   There  is  a 
very  small  quantity  of  pond  pine  and  for  this  reason  it  is  combined  with 
loblolly  pine.   The  small  quantity  of  white-cedar  and  redcedar  is  combined 
with  cypress. 

The  hardwood  species  group  includes  all  the  hardwoods  native  to 
the  region  except  noncommercial  species  such  as  scrub  oak,  blue  beech, 
red  bud.  and  sassafras.   In  the  Appendix  tables  the  red  oaks  and  the 
white  oaks  have  each  been  grouped  into  two  classes,  poor  and  good,  because 
of  quality  differences  in  the  species.   Poor  red  oaks  include  black, 
scarlet,  water,  willow,  and  southern  red,  species  which  usually  produce 
less  high-grade  material  than  swamp  red  oak.  the  major  species  in  the 
good  classification.   Overcup  and  post  oaks  are  of  poor  quality  compared 
to  swamp  chestnut  oak  and  forked-leaf  white  oak,  although  it  is  recog- 
nized that  broad  generalizations  do  not  always  apply  correctly  to  indi- 
vidual trees.   Tupelos  include  both  black  and  water  tupelo ,  species 
known  to  the  lumber  trade  as  blackgum  and  tupelo  gum^   All  species  of 
hickory  are  grouped  together,  no  single  species  being  particularly  abun- 
dant. 

Board-H'o o  t  /o  lume 

In  194.0  the  net  volume  of  saw  timber  amounted  to  11.7  billion 
board  feet  by  the  International  ^-inch  rule,  which  is  used  throughout 
this  report  unless  otherwise  specified.  According  to  the  Doyle  rule, 
which  is  in  common  use  throughout  Virginia,  the  net  volume  was  only  7.3 
billion  feet. 

By  species;  Two-thirds  of  the  saw  timber  is  softwood,  chiefly 
loblolly  pine.  As  shov/n  in  figure  10  there  are  nearly  7  billion  feet 
of  this  species  alone,  and  it  accounts  for  58  percent  of  all  the  saw- 
timber  volume.   By  comparison  the  other  species  appear  unimportant  as  a 
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source  of  saw  timber  but,  in  the  aggreg, 


SPECIES    GROUP 

PERCENT 
OF  TOTAL 
VOLUME 

BILLION    BOARD    FEET 

(INTERNATIONAL   1/4-INCH    RULE) 
12             3             4            5             6 

LOBLOLLY    PINE 
SWEETGUM 

58,2 
6,6 

S^ 

^" 

TUPELOS 

5.5        ■! 

RED    OAKS 

SJ        ■ 

YELLOWPOPLflR 

4.5        ■ 

SHORTLEAF    PINE 

3  8    m 

TOTAL    VOLUME 

WHITE     OAKS 

3.5        C 

11.7    BILLION    80.  FT 

VIRGINIA     PINE 

3.0        11 

CYPRESS  a  CEDARS 

RED    MAPLE 

1.9        1 

BEECH 

1.9        1 

OTHER   HARDWOODS 

3.6        p 

FIGURE  10 -THE  VOLUME  OF    SfiW  TIMBER  BY  SPECIES,  1940. 

young  cordwood  stands.   Only  6  percent 
pine . 


■ate  they  amount  to  nearly  5  billion 
feet,  forming  a  significant  part 
of  the  saw-timber  stand,   \inaite- 
cedar  is  limited  to  the  Dismal 
Sv/amp  and  the  total  volume  is 
not  over  8  million  board  feet. 
About  25  percent  of  the  red  oak 
saw  timber  and  88  percent  of 
the  white  oak  is  in  the  more 
desirable  species. 

By  forest  condition; 
The  softwood  saw  timber  is  al- 
most entirely  second  growth 
for  92  percent  is  in  second- 
growth  saw-timber  stands  and 
2  percent  is  in  saw-timber 
trees  scattered  throughout 
is  old  growth,  chiefly  loblolly 


VOLUME 


Old  growth  stands  are  a  better  source  of  saw  timber  in  the  hard- 
woods, for  18  percent  of  the  volume  is  in  these  mature  forests.   About 
tv;o-fifths  of  this  old-growth  volume  is  black  and  water  tupelo.   Eighty 
percent  of  the  hardwood  volume  is  in  second  growth  sav7-timber  stands, 
and  in  these  sweetgura  alone  accounts  for  nearly  one-fourth  of  the  saw 
timber.   Cordwood  stands  contain  only  2  percent  of  the  volume  and  this 
is  chiefly  sweetgimi,  good-quality  white  oak,  poor-quality  red  oak,  and 
yellowpoplar. 

By  diameter  class: 
Nearly  15  percent  of  the  soft- 
wood saw-timber  volume  is  in 
trees  larger  than  19. 0  inches 
d.b.h.  and  nearly  60  percent 
is  in  trees  above  13.0  inches 
in  diameter  (fig.  11).   This 
is  a  rather  high  proportion- 
ate volume  in  large  trees, 
since  most  of  the  stands  are 
less  than  60  years  old.   Rapid 
growth  on  good  sites  is  a  con- 
tributing fa-ctor  but  it  also 
indicates  that  the  pressure 
for  softwood  saw  timber  was 


SPECIES  GROUP 
AND  DIAMETER 
CLASS  (INCHES) 


SOFTWOODS 
10-12 


HARDWOODS 

14-16-18 

20-22-24 

26  AND  OVER 


^/^^^M^^^^^^^%%^;^ 


y/////?///////}////^^^^^ 


20  30  40 

PERCENT 


FIGURE  II-  DISTRIBUTION  OF  NET  BOARD-FOOT  VOLUME  BY 
SPECIES  GROUP  AND  DIAMETER  CLASS,  1940. 


not  excessi\Ae  up  to  19A-0. 

A  different  relationship  exists  in  the  hardwoods  because  they 
are  not  considered  saw  timber  below  13.0  inches  in  diameter.   Forty  per- 
cent of  the  volume  is  in  trees  over  I9.O  inches  d.b.h.   About  one-half 
of  the  volume  in  these  larger  trees_  is  composed  of  sweatgujn,  tupelos, 
and  yellowpoplar. 
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Volume sj-per-acre:  Commercial  utilization  of  the  saw  timber  de- 
pends, in  part,  upon  the  distribution  of  the  board-foot  volume  on  the 
forest  land.   In  practice  sawmill  operators  usually  must  be  assured  uf 
a  certain  minimum  total  volume  before  they  will  set  up  a  mill,  but  this 
really  means  that  the  stand -per-acre  on  the  land  within  economical  haul- 
ing distance  must  be  great  enough  to  provide  the  require^  quantity  of 
logs.   Small  portable  mills  frequently  log  stands  averaging  only  a  few 
hundred  feet  per  acre,  but  most  operators  prefer  at  least  2,000  feet. 

Most  of  the  board-foot  volume  in  the  saw-timber  conditions  is 
operable.   Stands  stocked  with  less  than  2,000  feet  per  acre  occupy  28 
percent  of  the  land  in  the  softwood  types  but  they  contain  only  7  per- 
cent of  the  saw  timber,  leaving  93  percent  of  the  softwood  volume  con- 
centrated on  72  percent  of  the  land  averaging  more  than  2,000  feet 

(fig.  12).   Actually,  37  per- 
cent of  the  softwood  volume 
is  in  stands  averaging  10,000 
feet  and  over  per  acre. 

The  hardwood  volume  oc- 
curs in  lighter  stands  per 
acre.   Stands  of  less  than 
2,000  feet  occupy  38  percent 
of  the  hardwood  type  area  and 
contain  13  percent  of  the  hard- 
wood volume.   Forty-four  per- 
cent of  the  volume  is  in 
stands  of  2,000  to  6,000  feet 
per  acre  and  only  21  percent 
is  in  stands  of  10,000  feet 
and  over. 


BOARD  FEET 
PER  ACRE 


LESS  THAN  2,000 
2,000  TO  5,999 
6,000  TO  9,999 
lOpOO    a  OVER 

LESS  THAN  2P00 
2,000  TO  5,999 
epOO  TO  9,999 
10,000  a  OVER 

50 


10         0         10 
PERCENT 


FIGURE  12-  DISTRIBUTION  OF  AREA  AND  BOARD-FOOT  VOLUME  (INT.  lA-IN.RULE) 
IN  THE  SAW  TIMBER  CONDITIONS  BY  VOLUME-PER-ACRE  CLASS, 1940 


About  one -fourth  of  the  total  saw-timber  area  is  stocked  with 
more  than  6,000  feet  per  acre,  and  these  stands  contain  three -fifths 
of  the  board-foot  volume. 


Table  7-  ^  Average  board-foot  volume-  per 
acre  by  forest  type  and  class  of  stand,  1940 


Forest  type 

Saw- 
titnber 
stands 

Cordwood 
stands 

All 
stands 

Lublolly  pine 
Virginia  pine 
Shortleaf  pine 
Cypress -cedar 
Upland  hardwoods 
Bottom-land  hdwds. 

All  tj^es 

Bd.ft. 

5,530 
2,900 
3,380 
8,340 
2,940 
4,760 

Bd.ft. 

180 
130 
230 

240 
180 

Bd.ft. 

3,740 
1,570 
2,040 
6,310 
1,810 
3,250 

4,630 

190 

3,000 

The  average  vol- 
ume per  acre,  including 
both  saw-timber  and 
cordwood  stands,  is 
3,000  board  feet 
(table  7).  White-cedar 
saw -timber  stands  have 
the  largest  average 
volume  per  acre  but 
there  are  only  a  few 
thousand  acres  left  and 
these  are  being  cut 
over  rapidly-   One -half 
of  the  total  saw -timber 
area  is  stocked  with 
stands  of  loblolly  pine 


1/  International  t-inch  rule.' 
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which  average  .5,530  feet  per  acre  ,  ranging  from  an  average  of  3,920  in 
partly-cut  second  growth  to  1/^,910  in  old  growth  timber. 

Cordwrijd  Volume 

The  total  volume  of  all  sound  trees  is  60  million  cords  excluding 
culls  and  the  upper  stems  and  limbs  of  hardwood  saw  timber.   Nearly  30 
million  cords  are  contained  in  the  sawlog  portion  of  saw-timber  trees 
and  k   million  cords  are  contained  in  the  upper  stems  of  softwood  saw 
timber.   Small  trees  below  saw-timber  size  amount  to  26  million  cords. 
With  the  addition  of  over  8  million  cords  of  sound  usable  wood  in  cull 
trees  and  nearly  6  million  cords  of  wood  in  the  upper  stems  and  limbs 
of  hardwoods  the  total  amount  of  wood  in  all  trees  is  7/^  million  cords 
(table  29.  Appendix). 


SPECIES  GROUP 
QUALITY  CLASS 


CORDWOOO 
CULL 

HARDWOODS 

SAW  TIMBER 

CORDWOOO 

CULL 


VOLUME 


SOFTWOODS 

SAW  TIMBER  V////////////////////^^^^^ 


v////?//////M^ 


30     40 
PERCENT 


FIGURE  13- DISTRIBUTION  OF  TOTAL  CORDWOOO  VOLUME 
BY  TREE -QUALITY  CLASS,  1940. 


cordwood  volume  is  hardwood.   Saw- 
cords,  two-thirds  in  sawlogs  and  o 
(table  29,  Appendix).   The  volume 
is  greater  than  the  volume  of  saw- 
cords  of  cull  hardwoods,  18  percen 


FIGURE   14-  DISTRIBUTION  OF  NET  CORDWOOD  VOLUME 
IN  SOUND  TREES  BY  DIAMETER  CLASS,  1940. 


By  quality  class;   Forty- 
r :'  :c  ■-  -  ■-  -  .:it  of  the  total  c o  -^d - 
v/ood  V  ._u..ie  is  s^iftwood, 
^if  '  V^  ' '  '''V   34.1  million  cords. 
There  are  23.8  million  cords 
in  saw-timber  trees;   19.5  mil- 
lion in  sawlogs  and  4.. 3  million 
in  the  upper  stems.   Young  cord- 
v/ood  trees   contain  9.3  million 
cords  and  cull  trees  only  one 
million.   Eighty-two  percent  of 
the  total  softwood  volume  is 
loblolly  pine. 


Fifty-four  percent .  40.2 
million  cords,  of  the  total 

timber  trees  contain  15.9  million 
ne-third  in  upper  stems  and  limbs 
of  young  trees,  16,9  million  cords, 
timber  trees.   There  are  7,4  million 
t  of  the  entire  hardwood  volume  and 
10  percent  of  the  total  volume  of 
sound  wood  in  all  species.   Two- 
fifths  of  this  cull  volume  is  tupelo 
and  red  maple,  both  suitable  for 
certain  kinds  of  pulp.   Nineteen 
percent  of  the  total  hardwood  volume 
is  sweet  gum,  but  the  tupelo s,  white 
oaks,  red  oaks,  and  yellowpoplar  also 
account  for  a  large  proportion  of  the 
cordwriod  volume. 

By  diameter  class:   The  dis- 
tribution by  diameter  class  of  the 
volume  in  all  sound  trees,  60  million 
cords,  is  indicated  in  figure  I4. 
There  is  a  close  similarity  in  volume 
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distribution  between   species  groups,   the   chief  difference  occurring  in 
the   largest  diameter  class   of  the  hardwoods.      This   is  because  of   the 
rather  high  proportion  of   old  growth  in   the  bottom-land  hardwoods  type. 
Including  all   species  there  are  l6,8  million  cords  in   the   b-  and  8-inch 
class,   21.2  million  cords   in  the   10-  and  12-inch  class,   15.9  million  in 
the  14-,    l6-,   and  18-inch  class,   and  6.1  million  in  the   20-inch  and  over 
class . 


Table  8.    -  Average   cordwood  volume  per  acre 
by  forest   type   and  class   of   stand,    19A-0 


Forest  type 

Saw- 
timber 
stands 

Cordwuod 
stands 

All 
stands 

Loblolly  pine 
Virginia  pine 
Shortleaf  pine 
Cypress-cedar 
Upland  hardwoods 
Bottom-land  hdwds. 

All  types 

Cords 

23.6 
16.9 
18.8 
32.2 
16.1 
21.7 

Cords 
U-1 

6.3 
0.1 
7.0 

3.Q 

Cords 

17.3 
10.  P 
13.4 
24. A 
12.3 
15.8 

21.2 

5.2 

15.3 

averages  23.6   cords  per  acre  over  1-3  million 
forest   land. 


Volume-per-acre : 
The  average  volume   of  wood 
per  acre,    excluding  culls 
and  upper  stems  and   limbs 
of  hardwoods,    is   15.3   cords. 
This   is  the  average  of  all 
forest  types  and  conditions, 
including  reproduction. 

Saw-timber  stands 
average   21,2   cords  per  acre. 
Average  volumes   range  from 
53.3   cords  per  acre   in  old 
growth  cypress-cedar  to 
13 « 7   cords  in  partly  cut 
stands  of  upland  hardwoods. 
Loblolly  pine   saw  timber 
acres,   une-third  of   all   the 


Curdwood  stands  have  an  average   volume   of   only  5.2  cords  per  acre, 
representing  the  stand  on   I.4  million  acres  of  land.      The  extremely  small 
volume   in   the   cypress-cedar  type    is  not   significant  because  less   than 
10,000  acres  are   involved. 

Cubic -Foot  Voiume 

The  net   volume   of   sound  wood-   without   bark,    in  all   trees   5.0 
Inches  d.b.h.   and  larger  is   sumjnarized   in   cubic   feet   in  table  9.      For  by - 
eight  percent  of  the   volume   is   softwood  and   52  percent,  hardwood.      Of  the 
softwood  volume,   7I  percent  is   in   sai?i/- timber  trees,   26  percent   is   in 
cordv/ood  trees,   and  only  3  per-ent   is    in  cull  trees.      By  conti^ast   only 
40  percent   of   the   hardwood  vu  Lume   is   in   saw-timber  trees,   41  perct..iu   is 
in  cordwood  trees,   and  19  percent    is   in   cull   trees. 
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Table  9.  -  Net  cubic-foot  volame  of  all  sound  wood  by 
species  group  and  quality  class,  1940 


Quality 
class 

Softwoods 

Hardwoods 

All  species 

Saw  timber: 
Sav/logs 
Upioer  stems 

Total 

Cordwood 

Cull  trees 

All  classes 

M  cu.  ft. 

1,368,910 
297,260 

M  cu.  ft. 

676,600 
342,340 

M  cu.  ft. 

2,045,510 
639,600 

Percent 

41.9 
13.1 

1,666,170 
609,490  . 
68,670 

1,018,940 

1,039,380 

478,590 

2,685,110 

1,648,870 

547,260 

55.0 
33.8 

11.2 

2,344,330 

2,536,910 

4,881,240 

100.0 

Poles 


A  great  number  of  pine  pu 
the  forests  of  coastal  Virginia - 


LENGTH   CLASS 

(  FEET) 


20  30  40 

PERCENT 


FIGURE  15-  DISTRIBUTION  OF  PINE  POLES  BY  LENGTH  CLASS,  1940. 

of  the  oole  stand  will  make  pole 
an  unusually  high  proportion. 


les  and  piles  are  cu^  each  year  from 
Many  are  used  locally  in  telephone  « 
and  power  lines  and  in  docks . 
bridges,  shipyards  and  f  ">undations , 
v/hile  others  are  shipped  to  the 
large  cities  of  the  northeast.   The 
Forest  Survey  did  not  tally  the 
number  of  pine  trees  suitable  for 
piles,  but  an  estimate  was  made  uf 
the  number  of  trees  suitable  for 
poles  (table  33,  Appendix).   The' 
length  -class  distribution  of  the 
estimated  21  million  poles  is  indi- 
cated in  figure  15.   Short  poles 
predominate,  but  nearly  20  percent 

s  35  feet  or  over  in  length.   This  is 
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THE  PREIARY  FOREST  INDUSTRIES 

The  forests  of  coastal  Virginia  provide  raw  material  for  a  great 
variety  of  primary  wood  processing  plants.   Sawmills  predominate  but  88 
other  plants  manufacture  veneer  and  packages,  various  kinds  of  cooperage, 
excelsior,  pulp  and  paper,  handles,  and  other  products.   Large  quantities 
of  fuel  wood  and  fence  posts  are  cut  each  year,  as  well  as  poles,  piles, 
and  hewn  crossties.  About  2  million  cords  of  sound  wood  were  cut  from 
the  forest  in  194-0  for  conversion  into  these  various  products,  and  their 
harvesting  and  manufacture  provided  nearly  17,000  man-years  of  employment - 

The  Lumber  Industry 

On  the  basis  of  a  mill-to-mill  canvass  made  in  1941  throughout 
Virginia,  the  567  sawmills  operating  in  the  Coastal  Plain  cut  46  percent 
of  all  the  lumber  produced  in  the  State.   In  doing  so  they  accounted  for 
66  percent  of  the  drain  upon  the  saw-timber  growing  stock  and  provided 
28  percent  of  the  woods  and  plant  employment  in  the  forest  industries  of 
the  coastal  area.   Small  sawmills  are  the  rule,  however,  for  506  of  the 
mills  had  a  cutting  capacity  of  less  than  10,000  board  feet  per  day  and 
49  had  a  capacity  of  only  10,000  to  20,000  feet.   Only  12  mills  could 
normally  cut  more  than  20,000  feet  per  day,  but  3  of  these  had  a  combined 
productive  capacity  of  215,000  board  feet  each  8  hours.   Altogether  the 
567  mills  cut  492  million  feet,  85  percent  softwoods  and  15  percent  hard- 
woods.  In  1941  savmiills  cut  about  585  million  feet  of  lumber,  nearly  a 
20  percent  increase  over  the  previous  year. 

Table  10.  -  Lumber  production  by  capacity  class  of 
sawmill  and  species  group,  1940 


Rated  capacity 
in  8  hours 

Mills 

Softwoods 

Hardwoods 

All  species  groups 

M  bd.  ft. 

1-9 
10-19 
20-39 
40  &  over 

All  mills 

Number 

506 

49 

9 

3 

M  bd.  ft. 

241,200 
76,500 
42,600 
58.000 

M  bd.  ft. 

33,800 

10,400 

4,400 

25,300 

M  bd.  ft. 

275,000 
86,900 
47,000 
83  ,-300 

Percent 

55.9 

17.7 

9.5 

16.9 

567 

4-18,300 

73,900 

492,200 

100.0 

Mills  of  1-9  M  capaclny;   The  506  small  sawmills  (table  10)  pro- 
duced 56  percent  of  the  lumber „   They  were  responsible  for  almost  the 
entire  20  million  feet  of  lumber  cut  from  Virginia  pine  and  they  also 
cut  more  oak  than  the  larger  mills,  accounting  for  20  of  the  26  million 
feet. 

Three-fourths  of  these  mills  changed  location  an  average  of  three 
times  during  1940.   The  other  one-fourth  could  be  moved  but  for  various 
reasons  they  remain  in  the  same  place  year  after  year.   Forty-eight  per- 
cent of  the  mills  used  steam  power,  40  percent  used  gasoline  units,  or 
old  automobile  engines,  11  percent  used  Diesel  units,  and  1  percent,  only 
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four  mills,  used  electric  power  (table  3A>  Appendix).   Practically  all  of 
the  mills  had  belt  feed,  although  four  had  an  auxiliary  steam  feed  to 
step-ip  their  production.  All  of  the  mills  used  circular  saws,  a  very 
few  had  resaws,  35  percent  had  edgers,  8  percent  had  triran,ers ,  12  per- 
cent had  planers,  and  only  3  mills  operated  dry  kilns.  Rough  green 
lumber,  much  of  the  softwood  cut  2  inches  thick,  was  the  major  product. 


Table  11.  -  Source  of  sawlogs,  in  percent,  at 
mills  of  four  capacity  classes,  19A-0 


Source 

Piated  c 

apacity 

All 
mills 

M  bd.  ft. 

in  8  hours 

1-9  10-19 

20-39 

A0  + 

Land  owned 

9    10 

10 

60 

18 

Stumpage  purchased 

6?    51 

61 

26 

56 

Logs  purchased 

k        23 

29 

lA 

12 

Contract  sawing 

18    16 

- 

- 

13 

Custom  sawing 

2   negl. 

— 

— 

1 

at  the  mill,  but  it  is  somewhat  unusual  to  find  that 
obtained  nearly  10  percent  of  their  sawlogs  from  the 


About  two- 
thirds  of  the  sawlogs 
used  by  these  small 
mills  were  purchased 
as  stumpage  (table  11) 
and  one-fifth  of  the 
logs  were  sawed  under 
contract  at  a  fixed 
rate  per  thousand  feet 
of  lumber  produced. 
Custom  sawing  was  rel- 
atively unimportant 
and  very  few  logs  were 
purchased  delivered 
small  mill  operators 
ir  own  land. 


Most  of  the  logging  was  accomplished  through  the  use  of  animal 
power  in  the  woods,  and  trucks  on  the  highway  haui s.  Animals  were  used 
for  bunching  on  98  percent  of  the  logging  operations »  with  mules  twice 
as  numerous  as  horses  (table  35  j  Appendix).   Only  <^even  operators  used 
tractors  for  bunching  although  five  used  them  for  skidding  direct  to  the 
mill.   High  wheels  were  used  for  the  short  haul,  which  was  either  direct- 
ly,'" to  the  mill  or  to  a  loading  point,  on  9A  percent  of  the  operations. 
Here  again  animals  were  the  favored  motive  force,  with  tractors  in  use 
..n  only  20  logging  jobs.   Th^  average  length  of  the  short  haul  was  one- 
chird  of  a  mile.   Logs  were  nauled  more  than  one  mile  to  the  mill  on  only 
15  percent  of  the  operations.   Practically  all  of  this  hauling  was  by 
m.otur  truck  o^'er  ar.  average  one-way  distance  u^*  six  miles.   Ln  the  aver- 
ag'-  operation  6  men  were  employed  :   the  woods  and  6  in  the  sav.mill. 

Mill  ,  of  10-19  M  capacity;   Tnirty  four  of  the  49  mills  in  this 
capacity  riass  were  located  south  of  the  James  River.   The  toial  cut  o'^ 
all  th'---,e  mills  was  about  8?  million  feet  of  lurrl^e  ,  18  p-.-cw^it  o-f'  the 
to":.!.   The  softwood  was  chiefly  loblolly  pme  and  over  one-half  of  th 
lo  million  feet  of  hardwood  was  sweetgum,  black  tupelo  •  a  d  yellowpopiai", 
the  remainder  was  chiefly  oak. 

Abuuc  20  of  these  mills  cnanged  location  during  the  year,  moving 
an  average  of  U   times.   Steam  powered  three-fourths  of  the  mills,  the 
rest  used  Diesel  and  gasoline  units.   A  majority  had  belt  feed,  but  l6 
had  auxiliary  steam  and  3  had  the  standard  shotgun  feed.   Circular  saws 
were  in  use  at  43  of  the  mills  and  6  used  band  saws.  A  few  mills  had 
re-aws,  edgers  were  standard  equipment,  but  only  one-third  used  trimmers 
an  J.  plane .--s.   Dry  kiln  ^  were  operated  at  seven  mills. 
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Operators  of  these  mills  purchased  ab^ut  one-half  of  their  sawlogs 
as  stumpage  and  bought  nearly  .one-fourth  delivered  at  the  mill  yard.   The 
rest  were  obtained  from  land  they  ov.-ned  and  from  stumpage  logged  and  sawed 
under  contract.   Vmiiiial  logging  was  most  common,  as  92  percent  of  the 
mills  used  animals  for  bunching  :ind  all  of  them  used  high  wheels  and 
animals  for  the  short  haul  which  averaged  two-fifths  of  a  mile  at  two- 
thirds  of  the  mills.   A  few  operators  skidded  directly  to  the  mill  with 
small  gasoline  skidders.   Logs  v/ere  hauled  an  average  distance  of  10 
miles  to  one-half  the  mills.   Trucks  were  used  on  all  these  operations, 
supplementing  railroad  haul  in  two  instances.   .!inplo;}^ent  at  the  average 
mills  of  this  size-class  was  provided  to  11  men  in  the  woods  and  13  in 
the  sawmill. 

Mills  of  20-39  M  ca-pacity;  Eight  of  the  nine  mills  in  this  class 
were  located  south  of  the  James  River,  Altogether  they  cut  Ul   million 
board  feet  of  lumber,  nearly  10  percent  of  the  total  production.   Ninety 
percent  of  the  lumber  was  softwood,  chiefly  loblolly  pine,  and  the  remain- 
ing hardv/ood  was  mostly  yellowpoplar ,  oak;  and  sweetgum. 

These  mills  are  stationary.   Eight  of  them  were  steam  powered  and 

had  shotgun  or  auxiliary  steam  feeds.   The  one  electric  mill  had  a  belt 

feed.   Handsaws,  edgers ,  and  trimmers  Y/ere  the  usual  equipment  but  only 

four  mills  were  equipped  with  planers,  and  only  si:>:  had  dry  kilns. 

Six-tenths  of  the  sawlogs  for  these  mills  were  purchased  as  stump- 
age,  three-tenths  were  purchased  delivered  at  the  mill,  and  one-tenth 
were  obtained  from  land  owned  by  the  m.ill  operators.   Animals  were  used 
for  bunching  logs  on  most  operations  but  tractors  were  used  in  at  least 
two  Instances,   Six  operators  used  high  wheels  pulled  by  animals  or  trac- 
tors on  short  hauls  averaging  one-half  mile  and  trucl-cs  were  used  to  haul 
the  logs  an  average  distance  of  14  miles  from  the  woods  to  the  sawmill. 
Thirty-seven  men  worked  on  the  average  woods  operation  and  ^k   v.'ere  used 
in  the  mill. 

Mills  of  40  M  and  over  capacity;   Three  of  the  U   mills  in  the 
State  vfith  a  C3.pacity  of  40,000  or  more  feet  per  day  are  located  in  the 
Costal  Plain,  in  Isle  of  Wight,  Nansemond,  and  Norfolk  counties.   Capac- 
ities of  these  three  mills  ranged  from  40,000  to  100,000  board  feet  each 
8  hours.   They  cut  83  million  feet  in  1940,  1?  percent  of  the  total  lum- 
ber cut.   Seventy  percent  of  the  production  was  softwood  and  30  percent 
hardwood.   They  cut  three-fourths  of  the  cypress  and  white-cedar  produced 
in  the  area  as  well  as  most  of  the  black  and  water  tupelo  and  soft  maple. 

These  mills  were  all  steam  powered,  with  shotgun  feeds,  band  saws, 
and  a  full  complement  of  equipment  for  making  graded,  kiln-dried  lumber 
of  good  quality.   Sixty  percent  of  the  sawlogs  were  obtained  from  company- 
ov.-ned  lands,  26  percent  were  purchased  stumpage,  and  14  percent  were 
bought  on  the  mill  yard.   All  three  companies  obtained  sawlogs  from  the 
Dismal  Swamp  and  two  own  large  acreages  of  forest  land  in  the  Swamp  in 
Virginia  and  North  Carolina.   Steam  skidders  were  used  in  logging  the 
Swamp,  and  tractors  and  mules  were  used  on  the  drier  ground.   Trucks 
hauled  all  the  sawlogs  for  one  mill  and  part  of  the  logs  for  the  other 
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twu.   These  two  larger  mills  were  supplied  by  logging  railroads  and  one 
also  obtained  logs  by  barge.   The  average  haul  for  the  three  mills  was 
48  miles.   The  number  of  employees  varies  widely  between  individual  oper- 
ations, but  averages  Z^5for  both  woods  and  mill,  exclusive  of  the 
planing-mill  employment. 

Lumber  cut  by  tree -diameter  classy  Numer'/us  studies  in  various 
timber  types  and  forest  regions  have  demonstrated  that  logging  and  mill- 
ing costs  can  be  reduced  and  lumber  values  can  be  increased  by  restricting 
the  cut  to  the  trees  of  larger  diameter,  a  practice  that  will  generally 
leave  a  growing  stock  of  young  small  trees  as  a  basis  for  future  opera- 
tions. 


Table  12.  -  Distribution  of  lumber  cut  and  Studies  made  on  the 

total  saw-timber  stand  by  species  group     cutting  areas  of  about  one- 
ancl  tree-diameter  class,  1940  half  the  sawmills  indicate 

that  the  lumber  industry 
was  obtaining  a  large  pro- 
portion of  its  cut  from  the 
larger  trees,  as  85  percent 
of  the  softwood  was  cut 
from  trees  over  13-0  inches 
in  diameter  and  63  percent 
of  the  hardwood  was  cut 
from  trees  over  I9.O  inches 
in  diameter  (table  12). 
The  proportionate  cut  from 
the  smaller  trees  was  appre- 
ciably less  than  their 
occurrence  in  the  saw-timber 
stand,  resulting,  as  far  as 
the  lumber  industry  is  con- 
cerned, in  a  gradual  increase 
in  this  class  of  growing 
stocK.   On  the  other  hand, 
the  proportionate  cat  from  trees  above  19.0  inches  in  diameter  in  both  the 
softwoods  and  hardwoods  was  in  excess  of  the  proportionate  saw-timber  vol- 
ume in  thes5  larger  trees.   This  is  not  necessarily  bad  practice. but  it 
does  tend  to  reduce  the  average  diameter  of  saw  timber  by  causing  a  grad- 
ual reduction  in  the  quantity  of  large  -sized  growing  stock.   In  less  than 
10  years  the  volume  recruited  from  the  smaller  trees  \7ill  begin  to  com- 
pensate for  this  o vercutting- 

Emplojrment  in  lumber  indus^-ry?   In.  1940  over  9,000  people  were 
employed  by  the  lumber  industry,  not  including  those  working  in  dry  kilns 
and  planing  mills  f table  13).   Only  the  larger  mills  provided  full-time 
employment,  hoxvever,  for  the  mill  cutting  less  than  10,000  board  feet 
per  day  ...perated  an  average  of  only  101  days  and  the  mills  cutting  10,000 
to  19>000  board  feet  averaged  I64  days.   The  total  employment  in  woods 
and  sav-TTiills,  e::clusive  of  dry  kilns  and  planing  mills,  amounted  to  1.2 
million  man-days,  equivalent  to  4,800  man-years  of  260  days  each. 


Species  group 
and  diameter 
class  finches) 

Lumber 
cut 

Saw-timber 
stand 

Softwoods? 

6-8 

10-12 

14-16-18 

20-1- 

Total 
Hardwoods: 
10-12 
14-I0-I8 
20+ 

Total 

Percent 

1 
14 
44 
41 

Percent 

41 
45 

14 

100 

100 

3 

34 
63 

60 

40 

100 

100 
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Table  13. 


Employment  in  the  lumber  industry  by  capacity 
class  of  sawmill,  1940 


Item 

Rated  capacity 
^  bd.  ft.  in  8  hours 

1-Q 

10-19 

20-39 

40+ 

Avg.    operating  time: 
Shifts  or  days 

Avg.  number  employees: 
On  logging  operation 
In  sawmill  only 

Total 

Total  employees:-^ 
In  woods 
In  sawmills 

Total 

Man-hours  per  1,000  bd.  ft.: 
In  woods 
In  sawmill 

Rough  lumber 
Add  for  drying  &  finishing 
Total 

2/ 
Total  man-days:-' 

In  woods 

In  sawmills  only 

Total 

Number 
101 

6 
6 

N'ombe  r 
164 

11 
13 

Number 
223 

37 
34 

Number 
389 

267 

178 

12 

24 

71 

445 

3,036 
3,187 

529 
613 

333 
301 

801 
535 

6,223 

1 ,  142 

634 

1,336 

9.5 
10.3 

9.1 
10.5 

14.3 
12.2 

19.2 
12.2 

1Q.8 

19.^6 

26.5 

31.4 

0.7 

5.5 

7,0 

9.0 

26.5 

25.1 

33.5 

.  AO.A 

316,200 
354,100 

90 , 100 
114,100 

72,200 
71,700 

90,900 
127,000 

670,300 

204,200 

143,900 

217,900 

1/  Total  employees 
2/  Total  man -days 
of  260  days. 


9,335. 
1,236,300,  equivalent  to  4,800  man-years 


Two-thirds  of  the  workers  were  employed  at  the  small  mills  cutting 
less  than  10,000  board  feet  per  day.   These  mills  produced  1,000  feet  of 
rough  lumber  with  about  20  man-hours  of  labor  for  logging  and  milling  and 
the  limited  number  that  made  finished  lumber  used  an  additional  6.7  man- 
hours  for  drying  and  planing.   Labor  requirements  v/ere  about  the  same  in 
the  mills  of  the  10,000  to  19,000  capacity  class.  More  labor  was  required 
at  the  larger  mills  because  logging  conditions  on  the  largest  operations 
were  difficult,  the  logs  were  hauled  farther,  most  of  the  lumber  was  kiln 
dried,  and  a  greater  variety  of  carefully  finished  materials  v.'ere  pro- 
duced. 

Other  Forest  Products 

More  wood  was  used  in  nonlumber  plants  and  for  poles,  piles,  hewn 
crossties,  fuel  wood,  and  fence  posts  than  for  lumber.   Eighty-eight 
plants,  in  addition  to  savmills,  v/ere  using  wood  as  a  primary  raw  material 
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Table  14.  -  Production  in  the  nonl-omber 
forest  industries,  1940 


Produced 

Goramodity 

Plants 

or  used 

Number 

M  bd.  ft. 

Veneer 

7 

23,100 
M  cords 

Nail  kegs 

37 

76 

Potato  barrels 

8 

4 

Misc.  cooperage 

3 

6 

Excelsior 

19 

41 

Pulpwood 

U 

424 

Handles 

3 

1 

Misc.  mfg.  prod.J^, 

7 

5 

Fuel  wood 

1,179 
M  Dieces 

Hewn  crossties 

275 

Poles  and  piles 

106 

Fence  posts 

Total 

1 ,808 

^^ 

in  1940.   The  four  pulp  mills 
at  West  Point,  Hopewell, 
Franklin,  and  Jarratt  were 
the  largest  but  the  most  num- 
erous were  the  37  mills  making 
nail  keg  staves  (table  14) • 
Other  plants  made  excelsior, 
potato  barrels,  veneer,  han- 
dles, and  miscellaneous  coop- 
erage, while  still  others  made 
products  varying  from  wooden 
buttons  to  dogwood  bearings 
for  textile  machinery.  Alto- 
gether about  615,000  cords  of 
wood  were  used  in  these  plants 
and  1.3  million  cords  were 
used  for  fuel  wood  and  other 
rough  products.   Tliis  was  about 
600,000  cords  more  than  was 
used  by  the  lumber  industry. 


1/Includes  3  wood-turning  plants 
2  shingle  mills,  1  box  factory,  1  shut- 
tle block  mill. 


Veneer;  Nine  veneer 
plants  were  in  operation  in 
1940  but  two  of  these  made 
furniture  veneers  from  ijnport- 
ed  Woods  and  will  not  be  con- 
sidered further  in  this  discus- 
sion.  Of  the  remaining  seven, 
one  made  furniture  veneer,  one 
made  shipping  cases  for  radios, 
refrigerators,  and  similar 
products,  and  five  made  fruit  and  vegetable  baskets.   These  seven  plants 
used  23  million  board  feet  uf  logs  measured  by  the  International  ^-inch 
rule,  or  18  million  feet  by  the  Doyle  rule.   About  one -half  of  this  wood 
was  sweetgum,  one-third  was  black  and  water  tupelo ,  and  the  rest  was 
chiefly  yellowpoplar ,  loblolly  pine,  elm,  cypress,  and  sycamore.   One- 
third  of  the  wood  was  cut  from  trees  in  the  14  ,  l6  ,  and  18  inch  diame- 
ter classes  and  the  rest  came  from  larger  trees.   All  of  the  veneer  bolts 
were  purchased  delivered  on  the  yard,  one  operator  paying  $15.00  per 
thousand  feet  Doyle  scale  for  sweetgum  and  $25.00  for  yellowpoplar. 

Nearly  1,300  mer:  were  employed  at  these  veneer  plants  which  oper- 
ated an  average  of  256  days  in  1940.   For  each  1,000  board  feet  of  logs 
consumed  119  man  '' jurs  were  required  in  the  mill  to  make  the  veneer  and 
fabricate  the  fioished  cases  and  baskets.   This  contrasts  with  about  15 
man-hours  to  log  and  deliver  1,000  board  feet  of  veneer  bolts  or  logs  to 
the  mill.   Total  woods  employment  amounted  to  28,600  man-days. 

Nail  keg  staves;   Thirty-seven  of  the  42  plants  making  nail  keg 
staves  in  Virginia  in  1940  were  located  in  the  Coastal  Plain,  chiefly  in 
Sussex,  Southampton,  and  Surry  counties  (fig.  17).   TTney  used  about  76,000 
cords  of  wood,  98  percent  loblolly  pine  and  2  percent  yellowpoplar. 
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FIGURE    17-  APPROXIMATE    LOCATIGr>l    OF    PRIMARY    NONLUMBER   FOREST    PRODUCTS    PLANTS,   1940. 
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Practically  all  of  this  v/ood  was  purchased  as  standing  timber  with  pay- 
ment on  a  lump  sum  basis.   The  stave  operators  cruise  prospective  tracts 
in  terms  of  bundles  and  base  their  offer  upon  maxiraujn  stujnpage  values  of 
J_0  to  12.5  cents  per  bundle,  equivalent  to  $1.60  to  $2.00  per  standard 
cord.   Trees  8,  10,  and  12  inches  in  diameter  made  up  most  of  the  cut, 
although  the  range  of  utilization  extended  from  6  to  20  inches.   The  tim- 
ber used  is  of  high  quality,  since  the  staves  must  be  clear. 

The  must  common  lengths  of  staves  are  17,  18,  and  18^  inches,  al- 
though they  range  in  length  from  15  to  21  inches.   One  standard  cord  of 
?/o';d  Yv'ill  make  about  I6  bundles  of  staves,  or  about  I60  kegs.   At  this 
rate  the  37  plants  operating  in  194-0  made  enough  staves  for  12  million 
kegs.   These  staves  are  shipped  by  rail,  850  to  1,000  bundles  per  car, 
to  cooperage  shops  at  the  large  steel  mills  where  they  are  assembled 
with  heading  made  in  other  plants.  Most  of  the  staves  manufactured  in 
Virginia  are  sent  to  Pennsylvania, 

Most  mills  employ  about  14  men,  U   in  the  woods  and  10  in  the  mill. 
They  usually  work  on  a  group-task  basis  with  125  to  150  pens  set  as  a 
day's  task,  which  they  usually  accomplish  in  less  than  8  hours.  Woods 
Workers  at  each  mill  consist  of  one  pair  of  f allers ,  one  buncher,  and  one 
cart  driver.   Timber  is  skidded  in  long  lengths  and  logging  is  at  the 
rate  of  one  standard  cord  every  3.9  man-hours.  Mill  workers  cut  staves 
at  the  rate  of  14  bundles  every  8  man-hours.   Altogether,  about  I60  men 
V7ere  employed  in  the  woods  and  366  at  the  mills.   In  1940  they  worked  an 
average  of  229  days  for  a  total  of  121.100  man-days. 

Potato  barrels;   Great  quantities  of  Irish  potatoes  are  grown  on 
Ih-e  Eastern  Shore  in  Accomac  and  Northampton  counties  and  many  of  them 
are  snarlceted  in  barrels  made  in  local  cooperage  plants.   In  1940  there 
were  four  potato  barrel  plants  in  Northampton,  two  in  Accomac,  and  one 
each  in  Gloucester  and  New  Kent  counties.   They  used  4,500  cords  of  lob- 
Ijlly  pine,  most  of  it  cut  from  10-  and  12-inch  trees.   Six  of  the  plants 
did  t.heir  own  logging  and  bought  standing  timber.   The  wood  was  hauled 
in  15-foot  log  lengths  an  average  distance  of  4  miles  to  the  mills  where 
It  v/as  cut  into  stave  lengths  of  28.5  inches.   TV/o  operators  purchased 
180  cubic -foot  units  of  5-foot  wood  delivered  at  the  mill  yard.   Practic- 
ally all  of  the  timber  was  obtained  from  farm  woodland,. 

The  average  plant  gave  employment  to  about  14  men,  8  in  the  mill 
and  6  in  the  woods.   Operation  is  seasonal  and  the  65  plant  employees  and 
50  woods  workers  were  employed,  on  the  average,  only  54  days  in  1940. 
Fur  each  cord  of  wood  consumed,  6.3  man-hours  of  labor  were  e:;pended  in 
the  mill  and  5.0  in  the  woods,  altogether  6,400  man-days. 

Miscellaneous  cooperage;   These  plants  include  a  na!il  keg  heading 
mill  at  Petersburg,  a  tight  stave  mill  at  Lawrenceville,  and  a  tobacco 
hogshead  mill  at  Cologne  in  King  and  Queen  county.   Altogether  they  used 
5 ,800  standard  cords  of  wood  with  the  nail  keg  heading  made  from  loblolly 
and  short  leaf  pine  and  yellov/poplar,  the  tight  staves  made  from  v;hite 
oak,  and  the  tobacco  staves  and  heading  made  from  loblolly  and  shortleaf 
pines.   The  pine  and  yellowpoplar  were  cut  by  local  farmers  and  delivered 
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to  the  mills  in  5  foot  lengths  f/ith  payment  on  the  basis  of  180  cubic -fuot 
units.   The  operator  of  the  tight  stave  mill  bought  stumpage  from  farmers 
and  did  his  own  logging. 

Mill  employees  totaled  36  and  the^^  worked  an  average  of  175  days, 
altogether  6,700  man-days.  Almost  as  many  men  worked  in  the  woods,  for 
wuods  employment  amounted  to  5,200  man -days. 

Excelsior;   Virginia  contains  more  excelsoir  plants  than  any  other 
state  in  the  Nation.   Nineteen  of  the  20  operating  in  Virginia  in  1940 
were  located  in  this  survey  uni+,  particularly  in  Caroline  and  Hanover 
counties.   They  used  30,300  standard  cords  of  peeled  pine,  chiefly  loblol- 
ly equivalent  to  41,000  cords  ^^i'   rough  wood.  Most  of  the  wood  was  pur- 
chased from  farmers  and  contractors  for  about  $8,00  per  unit  of  180  cubic 
feet  of  peeled  wood  delivered  at  the  mill,  after  an  average  haul  of  10 
miles.   The  individual  bolts  are  cut  five  feet  long  and  those  four  to 
six  inches  in  diameter  are  preferred.   The  average  plant  consumed  about 
five  units  of  wood  per  day  or  1,200  units  per  year.   One  unit  of  wood 
yields  1.25  to  1.5  tons  of  excelsior,  therefore  the  total  production  in 
1940  was  about  30,000  tons. 

The  number  of  employees  at  excelsior  m.ills  varied  from  4  to  12, 
but  averaged  about  7.   The  plants  operating  in  1940  gave  employment  to 
130  men  for  an  average  of  233  days.  Woods  employment  y/as  distributed 
among  many  farmers,  huw  many  is  nut  knuwn.   It  takes  about  12  hours  to 
cut  and  deliver  a  standard  cord  of  excelsoir  wood  and  at  this  rate  58,300 
man-days  of  woods  emplojonent  were  provided. 

Pulp  and  paper?  Sulphate  pulp  and  kraft  paper  are  manufactured 
by  three  large  pulp  and  paper  mills  located  at  Franklin,  Hopewell,  and 
West  Point.  Yifith  a  total  capacity  of  825  tons  of  sulphate  pulp  each  24 
hours  the^'-  account  for  three  fourths  of  the  sulphate  and  two  -  fifths  of 
the  total  pulp  capacity  in  Virginia >  A  fourth  mill  located  at  Jarratt 
makes  200  tons  of  groundwuud  pulp  and  500,000  square  feet  of  insulating 
board  each  24  hours. 

In  1940  these  four  mills  consumed  423,700  standard  cords  uf  wood, 
including  31,200  cords  of  slabs  purchased  from  sawmills.   The  round  wood, 
392,500  cords,  was  80  percent  loblolly  and  shortleaf  pine  and  20  percent 
Virginia  pine.   Less  than  5  percent  of  the  wood  was  obtained  from  thin^ 
nings  on  company  owned  land  and  the  remainder  was  purchased.   An  estimated 
60  percent  was  cut  from  farm  woodlands.   Approximately  25  percent  of  the 
pulpwood  v/as  cut  fr^m  trees  6  and  8  inches  in  diameter,  59  percent  was 
cut  from  10-  and  12-inch  trees,  and  l6  percent  came  from  larger  trees. 
Pulpwood  was  brought  into  the  mills  by  truck,  railroad,  and  barge.   The 
maximum  length  of  haul  was  about  35  miles  for  trucks  and  100  miles  for 
barges  and  railroads.   These  long  hauls  give  each  mill  a  large  operating 
territory  and  only  a  very  small  part  of  the  forest  land  in  the  unit  is 
not  tributary  to  a  pulp  mill. 

Over  L  ,900  eirLployees  worked  at  the  four  mills  which  operated  an 
average  of  348  days  in  1940.   For  each  cord  of  wuod  made  into  pulp  and 
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paper  12.6  man-h^urs  of  labor  were  provided  in  the  mills  and  an  estimated 
10  man-h(;urs  in  the  woods.   The  total  woods  employment  amounted  to  476  ,^00 
man-days,  equivalent  to  348  days  of  work  for  1,400  men.   Actually,  many 
more  pulpwood  cutters  worked  a  smaller  number  of  days. 

Handles:   Three  plants  used  about  1,000  cords  of  ash  and  300  cords 
of  hickory  in  the  manufacture  of  handle  blanks,  tool  handles,  and  baseball 
bats.   Thirty-nine  men  were  employed  at  these  three  mills  where  they 
worked  an  average  of  l66  days.   Handle  manufacture  is  a  labor-consuming 
process  and  49  man-hours  v;ere  expended  for  each  cord  of  wood  consumed. 
Logging  ash  also  takes  considerable  time  because  the  trees  are  of  scatter- 
ed occurrence  in  mixture  with  other  species.   On  one  of  the  operations 
woods  labor  amounted  to  11.3  man  hours  per  cord,  and  on  this  basis  1,200 
man  days  of  woods  employment  were  provided. 

Miscellaneous  manufacturing  plants;   Three  wood-turning  plants,  2 
shingle  mills,  1  box  factory,  and  1  shuttle  block  mill  are  included  in 
this  group.   The  turning  plants  made  buttons  and  textile  machine  bearings 
of  dogwood  and  paper  roll  plugs  of  pine,  the  shingle  mills  used  white- 
cedar  from  the  Dismal  Swamp,  the  box  factory  made  asparagus  crates  of 
pine,  and  the  shuttle  blocks  were  made  of  dogwood.   Altogether  about  170 
cords  of  Dine,  100  cords  of  dogivood  and  1.4  million  board  feet  of  white- 
cedar  were  used.  Almost  100  men  worked  in  the  plants  and  the  estimated 
employraent  was  25,400  man -days  in  the  mills  and  6,800  man-days  in  the 
woods . 

Fuel  wood;   In  1940  the  total  amount  of  fuel  wood  used  was  1.2  mil- 
lion cords.   This  estimate  represents  the  total  fuel  wood  consumed  by 
rural  farm,  rural  noniarm,  small  town,  and  urban  families,  and  that  used 
for  curing  tobacco.   The  rural  use  was  obtained  by  contacting  a  propor- 
ti-^n  of  the  families  in  each  rural  category,  according  to  a  definite 
sampling  procedure,  to  arrive  at  average  consumption  figures  which  were 
applied  to  the  total  number  of  families  in  each  class.   In  the  small  towns 
the  families  were  sampled  and  in  addition  the  wood-yard  sales  were  ob- 
tained.  Fuel  wood  use  in  the  larger  cities  was  based  directly  upon  sales 
reported  by  73  wood  yards  with  additions  for  the  wood  sold  in  town  by 
farmers.   The  amount  of  wood  used  to  cure  75>000  pounds  of  tobacco  pro- 
vided a  factor  of  2.87  standard  cords  per  1,000  pounds  which  was  applied 
to  the  total  production  of  tobacco.   These  methods  do  not  give  an  exact 
measure  of  the  fuel  wood  consumption  but  the  results  are  the  best  obtain- 
able with  the  f  ujids  and  time  available . 

According  to  these  estimates  farm  families  used  715,000  standard 
cords,  small-town  families  used  222,000,  rural  nonfarm  families  used 
186,000,  urban  families  used  33.000,  and  curing  tobacco  required  23,000 
cords.   Tlie  avera  o  farm  family  used  13-7  cords,  the  average  rural  non- 
farm  family  used  7-8  cords,  and  the  average  small-town  family  used  5.5 
cords.   Fifty-fiAre  percent  of  all  the  fuel  wood  used  was  pine,  and  45 
percent  was  hardwood,  chiefly  oak.   About  28  percent  ?;as  slabwood  ob- 
tained from  sawmills,  and  38  percent  was  cull  and  dead  trees  and  topwood, 
leaving  only  36  percent,  421,000  cords,  which  came  from  sound  trees. 
E>:clusive  of  the  work  involved  in  obtaining  slabwood,  about  1.3  million 
man -days  of  labor  were  required  to  produce  the  year's  supply  of  wood. 
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Hewn  crossties?   The  275,000  hewn  crossties  produced  in  this  sur- 
vey unit  in  19A0  were  one -half  of  all  those  cut  in  Virginia.   Tie  yards 
at  Petersburg,  Richmond,  Fredericksburg,  and  Tappahannock  purchased 
137;000  ties  for  treatment  at  the  wood-preserving  plant  at  Massaponax, 
outside  the  unit  in  Spotsylvania.   Other  tie  yards  in  Do  swell,  Richmond, 
KiLiiarnock,  Ayletts ,  and  Petersburg  purchased  90,000  ana  27,000  were 
purchased  by  five  railroads.   All  of  these  ties  were  oak  for  'which  one 
railroad  paid  the  following  prices  F.O.B.  shipping  point:   class  1  -  35 
cents,  class  2   /^5  cents,  class  3  ^  55  cents,  class  U   -    75  cents,  and 
class  5   90  cents.   This  sane  railroad  purchased  the  following  propor- 
tions of  the  different  classes:   class  1-5  percent,  class  2   11  per- 
cent, class  3  -  15  percent,  class  Z^  -  19  percent^  and  class  5  -  50 
percent. 

About  21,000  crossties  ?;ere  used  in  logging  railroads,  chiefly 
those  operating  in  the  Dismal  Swamp.   One-third  of  these  were  oak,  one- 
third  pine,  and  the  rest  cypress,  cedar,  black  and  water  tupelos.   All 
of  these  logging  ties  were  cut  from  trees  under  13.0  inches  in  diameter. 
About  A-8,100  man-days  of  labor  were  required  to  cut  both  the  commercial 
and  logging  ties. 

Poles  and  piles;   About  10o,000  poles  and  piles  were  cut  from  the 
forests  of  eastern  Virginia  in  1940.   Three  percent  of  them  were  trap 
stakes,  27  percent  were  poles,  and  70  percent  v/ere  piles.   Pine  trap 
stakes  are  used  by  fishermen  to  support  nets  in  the  water.   They  are  from 
A-O  to  o5  feet  long  and  from  5  to  10  inches  in  diameter,  peeled,  with  the 
exception  of  the  lov.'er  5  feet.   Many  shorter  and  smaller  stakes  were  also 
used  but  they  are  not  included  in  this  estimate  because  they  are  cut  in 
small  Quantities  all  along  the  coast  by  fishermen. 


Table  15.  - 
and  pile 


Production  of  pine  poles 
s  by  length  class,  1940 


haul  of  the 
southern  ye 
each  year. 


Practically  all  of  the 
poles  were  purchased  by  creosot- 
ing  companies.   Only  a  few  thou- 
sand poles  v;ere  obtained  directly 
by  railroad  companies.   All  of 
the  poles  were  pine  and  over  one- 
half  of  them  were  30  to  35  feet 
long  (table  15). 


The  broken  and  extensive 
shoreline  of  coastal  Virginia  and 
the  shipbuilding  and  seaport  fa- 
cilities of  the  Hampton  Roads 
area  create  a  local  market  for 
many  piles.   Also,  this  forest 
area,  with  the  Eastern  Shore  of 
Maryland,  is  v/ithin  easy  water 
large  seaports  uf  the  nurtheast  and  is  the  nearest  source  of 
How  pine  piling.   Consequently  many  thousand  piles  are  cut 
In  1940  about  74,000  were  pr-jduced  and  practically  all  were 
1,500  oak  piles  and  a  few  thousand  swamp  hardwood  piles  used 


Length  class 

Poles 

Piles 

Feet 
20  -  25 

Percent 
22 

Percent 

14 

30  -  35 

52 

16 

40   45 

23 

25 

50  -  55 

2 

24 

60  •  65 

1 

13 

70  &  over 
Total 

S 

100 

100 

pine  except 

in  logging  railroads.   Ti^Tu -thirds  of  the  piles  were  handled  by  three 
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corcerr.s,    one  at,  Portsinouth,   one   on   the  Eastern  Shore  in  Accomac   Count^'-, 
and  one  a.z  West  Point   on  the  York  Riyer.      The  latter   two   shipped  piles 
r-o  the   northeast. 

The   demand   is   for   long  piles,   '70  percent  of   those  produced  were 
o^Aer   ^5   feet   Jong  and  20  percent  werp.  60  feet  and   o^rer.      Stumpage  prices 
uary  y/itir    lengtn,   one  operator  paid  farmers   "^   to   L   cents  per    lineal  foot 
for  ^0-foot  piles,   wni l8  anotner  paid  a  large    lumber  corapanv   iO  cents 
per  foo"    for  piling   binder    "'O  feet   witri  gradi^a  1    increases  up  to    1,5   cents 
per  foo"    fi^r  piling    '-^0  feet   long,.      On   this   basis  the  stompage   value  of  a 
tree  contajning  a   -^O-foo"   pile   is  $i3'50  compared  to  a  saw-timiber   i'-alue 
of   $'-'-00  with   stumpage  at  |iO.,00.      These   lung  piles  are,   however,    \rer,y- 
rare.     Woods   employment   to  produce   the    i06,000  pol.es  and  piles  amounted 
to   u.-;,600  man-da.vs,. 

Fence  pustsr      The  estimate  of   fence  posts  used   m   1940   is   based 
upon  a   sample   uPtained  from  1S8  farms   ranging   in   size   from    ;0   to   2,000 
acres,    distributed   throughout   t!i.e  Cuastal  Plain.      P^sts  were   cu-    un   '5/-4. 
percent   ^f  these   farms  and  the  actual   number   i/-aried  fro-m    10   t^    '^00 - 
Distributing    -he   total  number  of  posts   recorded  over  all   sample  farms 
res'xlted   m  an  average  of   48  posr,s  per  farm.     White  uaK,    reel  and  white 
cedars,   ana.   tiack   locusr,  were   the  mos'    commonly  used   species„      Tne  aver- 
age post   was  6  feet   long  and  4   t.o    5   inches   in  diameter. 

On    the   basis   of   this   sample   the  38,000  farms  in   this   survey  unit 
use.l    i,8  mi;  lion   fence  pcsi:3    m    1940,   witn   1,6  million   cut  from  Suund 
trees.      The   totai    \Auiame  of  wood  going  into  posts  was  about  21^000  Cords. 
Neariv   22,601'  man -days  of   labor  were   expended   m  making  posts,   an  a^.^erage 
of    less   tran  ore  day  per   fanr, . 

Sijmma  vv  o  f   Emp  1  o,ym en  t 

Tne  primary  forest  products   industries  pro'/ided  almost  i^.5  miilioa 
man-days   of   employment   in    J 940,   equi^'alent   to    i.7,000  mian -years  of  260 
days   eacn.      Ttree-four^. hs  uf   the   employment  was   m   commercial    forest 
activities  and  pro'^ided  a  direct  wage   return,   at  35  cents  per  nour,    of 
about  '-^  miilLior!  dollars.      One-fourtn   of   the   labor  was   expended   in   tne 
productiof;   of   f'jel   wood  and  fence  posts  for  domiestic  use,   consequently 
the  cash  retor-i  was    indi-^ec-.      The    I '.imiber   industry  accounted  for  40  per- 
cent  of  ail    commerciaJ    employment,  and   the  pulp  and  paper  Industry   account- 
ed for  35  percent . 

Plan"    emipioymien'  %      In   I94O  aboui  8,600  employees  worked  in   the  655 
primary   forest    pri  i-jr.-s  plants    .table    t6).    Over  one  na  ( f   of   these  worked 
in   sawmills   but   "  xeir  average  period  of  employment  was  only   110  days  per 
year  because   so  many  uf  the  mills  were  small   part-time  purtables.      Less 
than  2,000  people  worked   in  the  pulp  and  paper  plants  but  they  worked 
full   time  and  accumulated  as  many  man-days  uf  employment  as  all  the  saw- 
mill  employees        The   veneer  industry  was  also   a   significant  source  uf 
employment  providing  practically  full-time  work  for  about   1,300  people. 
At   35   cents  per  nour  the   total   wage   mcumie   fromj  all  plant   empxoyraent  was 
?,i  million   dollars-      This    is  an  a\;"erage   uf   60O  dollars  per  employee,    but 
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the  average  wage  income  ranged  from  150  dollars  in  potato  barrel  plants 
to  975  dollars  in  the  pulp  and  paper  mills.   Sawmill  workers  received 
about  400  dollars. 

Table  l6 .  -  Plant  employment  in  the  primary  forest  industries,  19ZfO 


Average 

Employmen" 

b  per 

Total 

Total 

Commodity 

Plants 

days 

unit  o: 

r 

employ- 

employ- 

operated 

wood 

ees 

ment 

Lumber 

Number 

Numbe  r 
110 

Man-hours 
2/  11 

Unit 
MBF 

Number 
4,636 

Man-days 1/ 
666,900 

56? 

Veneer  &  packages 

7 

256 

119 

MBF 

1,295 

344,600 

Nail  kegs 

37 

22Q 

9 

cord 

366 

83,800 

Potato  barrels 

8 

54 

6 

cord 

65 

3,600 

Misc.  cooperage 

3 

17^ 

9 

cord 

36 

6,700 

Excelsior 

IQ 

233 

6 

cord 

130 

30,800 

Pulp  &  Paper 

U 

348 

13 

cord 

1,913 

667 , 100 

Handles 

3 

166 

49 

cord 

39 

7,800 

Misc.  mfg.  prod. 
Total 

7 

16 1 

42 

cord 

97 

25,400 

655 

124 

— 

8,577 

1,836,700 

1/  Man-days  are  of  8  hours. 

2/  Only  one-fourth  of  the  lumber  was  kiln  dried  and  planed  at  the 
producing  mill,  rough  lumber  provided  11  hours  of  employment  per  1,000 
board  feet. 


Table  17 .  -  Woods  employment  in  the 
primary  forest  industries,  1940 


Commodity 

Total  employment 

Man-days 

Man -year si/ 

Lumber 

569,400 

2 ,  190 

Veneer 

28,600 

110 

Nail  kegs 

37,300 

140 

Potato  barrels 

2,800 

10 

Misc.  coooerage 

5,200 

20 

Excelsior 

58,300 

220 

PulDwood 

476,400 

1,830 

Handles 

1,200 

negl. 

Misc.  mfg.  prod. 

9,100 

30 

Fuel  wood 

1,271,500 

4,890 

Hewn  crossties 

48,100 

190 

Poles  and  piles 

43  ,600 

170 

Fence  posts 
Tutal 

22,600 

90 

2,57U800 

9,890 

i/260  man -days. 


Woods  employment:   Gut- 
ting and  hauling  wood  products 
for  commercial  use  provided 
about  1.3  million  man-days  of 
employment  or  full-time  work 
for  4,900  people.   Cutting  fuel 
wood  and  fence  posts  reo.uired 
an  additional  labor  outlay  of 
1.3  million  man-days  distrib- 
uted among  most  of  the  farmers 
of  the  unit.   It  is  practically 
impossible  to  determine  the 
actual  number  of  people  who 
ubtained  part  of  their  cash 
income  from  woods  work  because 
of  part  time  operation,  the 
contract  system,  and  the  prac- 
tice of  buying  wood  delivered 
at  the  mill,  but  the  number  is 
large  because  nearly  5  ,000 
were  logging  for  just  the  lum 
ber  industry.   At  least  2,000 
people  cut  and  hauled  pulpwood, 
as  one  pulp  company  alone 


35 


reported  having  15  agents  each  employing  15  to  /^0  workers.   Over  80  per- 
cent of  the  commercial  woods  employment  was  in  the  lumber  and  pulp 
industries,  but  the  less  important  industries  provided  enough  woods  work 
to  keep  1,000  people  occupied  the  year  around. 


FOREST  INCREMENT  AND  COMODITY  DRAIN  IN  1940 

To  be  permanent,  the  forest  products  industries  must  have,  among 
other  things,  an  assured  supply  of  raw  material.  A-  major  factor  influ- 
encing the  supply  is  the  relation  between  increment  of  the  established 
forest  and  commodity  drain.   Tliis  relation  is  discussed  in  succeeding 
pages. 

Forest  Increment 

Forest  increment,  as  used  in  this  report,  is  the  gross  volume  of 
wood  produced  by  growth  of  the  sound-tree  growing  stock.   The  board-foot 
growing  stock  consists  of  all  sound  softwood  trees  9.0  inches  d.b.h.  and 
larger  and  all  sound  hardwood  trees  13.0  inches  d.b.h.  and  larger.   The 
growing  stock  expressed  in  cords  and  subic  feet  includes  all  sound  trees 
at  least  5.0  inches  d.b.h.   The  small  trees  becoming  5.0  inches  or  more 
during  the  year  are  included  in  cordwood  and  cubic-foot  increment  and 
the  young  softwoods  and  hardwoods  that  become  of  saw-timber  size  are  in- 
cluded in  board-foot  increment.   Cull  trees  and  the  upper  stems  and 
limbs  of  hardwood  saw  timber  are  not  considered  growing  stock  material. 

Net  increment  is  the  resultant  of  the  volume  gained  through  growth 
and  the  volume  lost  through  mortality.   Growth  is  composed  of  the  volume 
recruited  from  small  trees  which  grow  into  merchantable  sizes  during  a 
given  period  and  the  volume  added  by  the  increase  in  diameter  of  merchant 
able  trees. 


Table  18.  -  Average  net  increment  per 
acre  in  saw-timber  stands  by  for- 
est type  and  species  group,  1940 


Mortality  consists  of 
the  volume  lost  when  sound 
trees  are  killed  by  fire,  in- 
sects, disease,  and  wind  and 
the  volume  lost  through  compe- 
tition for  light  and  water. 
This  constant  struggle  for 
suitable  growing  space  is  a 
major  cause  of  mortality  in 
natural  stands  and  a  large 
part  of  the  volume  lost  couid 
be  saved  for  utilization  if 
the  forest  was  managed  for  con- 
tinuous crops  of  timber. 

Net  increment  per  acre: 
Species,  sizes,  and  numbers  of 
trees  occur  in  a  great  variety 
of  combinations  on  each  acre  of  forest  land  and  these  variations  cause 


Forest   type 

Soft- 
woods 

Hard 
Woods 

All 
species 

Loblu  1  ly  pinf- 
Shortleaf  pine 
Virginia  pine 
Cypress -cedars 
Upland  hardwood 
Bottom-land  hdwd. 

All    types 

Ed. ft. 

288 
l68 
148 
152 
31 
40 

Bd.ft. 

33 

2'^ 

U2 
120 
135 
211 

Bd.ft, 
32; 

lqv; 

l^-^O 
272 
166 
251 

180 

83 

263 
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marked  differences  in  the  net  increment  per  acre.   Grouoing-  the  stands 
by  forest  type  and  sav/-timber  or  cord?;ood  condition  reduces  the  irregu- 
larity and  makes  it  possible  to  present  the  average  net  increment  per 
acre  for  stands  of  the  same  general  characteristics. 

Saw-timber  stands  occupy  2.5  million  acres  -  63  percent  of  the 
forest  land.   The  average  net  increment  per  acre  on  this  land  is  263 
board  feet  per  year,  two-thirds  softwoods  and  one -third  hardwoods 
(table  18).   The  loblolly  pine  saw-timber  stands  produce  the  most  net 
increment,  321  board  feet,  and  this  average  applies  to  1.3  million  acres 
or  one -half  the  saw-timber  area.   About  four-fifths  of  this  annual  in- 
crease is  loblolly  pine  and  the  rest  is  chiefly  mixed  hardwoods  (table  Al, 
Appendix) . 


Table  19.  -  Average  net  increment  per 
acre  in  cordwood  stands  by  forest 
type   and  species  group,  19^0 


Forest   type 

Soft- 
woods 

Hard- 
woods 

All    species 

Lobluliy  pine 
Shortleaf  pine 
Virginia  pine 
Cypress-cedars 
Upland  hardwoods 
Bottom  land  hdwd. 

All    types 

Cords 

Cords 

Cords 

Cu.ft. 

.53 
,61 

.12 
.04 

,10 
-15 

.12 

.52 

-34 

.64 
.80 

.73 

.38 

36.0 
48.0 
33.2 

51.7 
2Q.3 

.37 

.25 

.62 

39.3 

rank  after  loblolly  pine  in  extent  and  equal 
per  acre. 


Cordwood  stands  oc- 
cupy 1,4  million  acres   37 
percent  of  the  forest  area. 
The  average  net  increment 
per  acre  on  this  land  is 
0-6  uf  a  Cord  or  39  cubic 
feet  (table  19).   About  two - 
fifths  of  the  land  is  stocked 
with  young  lobluliy  pine 
which  is  growing  at  an  aver- 
age rate  of  0.6  cords  per 
acre  per  year.   The  average 
net  increment  of  young,  short- 
leaf  pine  stands  is  greater, 
0.8  of  a  Cord,  but  these 
stands  occur  on  less  than 
100,000  acres.   The  cordwood 
stands  of  upland  hardwoods 
it  in  average  net  increment 


Increment  of  the  total  stand?   In  1940  the  increment  of  the  forest 
stand  was  785.5  million  board  feet  and  the  mortality  loss  ?/as  37  million 
feet,  leaving  a  net  increment  of  748.6  million  feet  (table  20).   Eighty- 
siic  percent  of  this  board-foot  increase  was  in  saw-timber  stands  and  the 
other  14  percent  was  in  young  stands  containing  a  few  saw-timber  trees. 
Two-thirds  of  the  net  increment  was  SuftWuod,  chiefly  loblolly  pine. 
Ten-  and  12-inch  trees  yielded  about  30  percent  of  this  increment,  14-, 
io- ,  and  18-inch  trees  yielded  50  percent,  and  larger  trees  produced  the 
remaining  20  percent.   One-half  of  the  net  increment  of  liardwood  saw 
timber  was  in  trees  less  than  20.0  inches  in  diameter. 

The  net  increment  of  all  sound  trees  5#0  inches  d.b.h.  and  larger 
amounted  to  3'1  million  cords  after  a  deduction  uf  229,000  cords  for 
mortality  losses.   In  both  the  softwoods  and  hardwoods  about  30  percent 
of  the  increment  occurred  in  cordwood  stands  and  70  percent  occurred  in 
saw-timber  stands.   The  1,8  million  Curds  of  softwood  increment  (table  20) 
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Table  20.  -  Net  increment  by  species  group 
and  class  of  material,  19U0 


Species  group 

Saw 
Timber 

All  sound  trees 
5.0  inches  d.b.h. 
and  larger 

Softwoods ; 

Yellow  pine 

Virginia  pine 

Other 

Total 
Hardwoods? 

Oaks 

Gums 

Other 

Total 

All  species 

M  bd.ft. 

Cords 

1,597,600 

193,900 

11,400 

M  cu.ft. 

A72,900 

33,800 

6,200 

111,750 

12,990 

920 

512,900 

1,802,900 

125,660 

78,000 

117,500 

/^0,200 

520,500 
552,600 
232,100 

32,500 
35,310 
15,150 

235,700 

1,305,200 

82,960 

748,600 

3,108,100 

208,620 

was  distributed  by  tree- 
diameter  class  in  the 
following  proportions; 
6-  and  8-inch  trees,  18 
percent;  10-  and  12-inch 
trees,  27  percent;  14-, 
l6-.  and  18-inch  trees, 
40  percent;  and  trees  20 
inches  and  over,  15  per- 
cent. A  larger  part  of 
the  1,3  million  cords 
of  hardv;ood  increment 
was  in  the  smaller  stems 
as  31  percent  was  in  6- 
and  8-inch  trees,  22 
percent  was  in  10-  and 
12-inch  trees,  32  percent 
was  in  14-,  l6-,  and  18- 
inch  trees ,  and  15  per- 
cent was  in  trees  20 
inches  and  larger. 


Commodity  Drain 


The  commodity  drain  from  the  sound-tree  growing  stock  is  composed 
of  both  the  material  utilized  and  the  sound  usable  material  left  in 
felled  trees.   It  includes  the  wood  cut  and  used  within  the  unit  and  the 
wood  shipped  outside  the  unit,  but  excludes  the  wood  brought  in  from  the 
Piedmont  of  Virginia  and  from  North  Carolina.   The  drain  on  the  sawlog 
portion  of  the  trees,  including  both  the  utilized  and  wasted  portions, 
is  expressed  in  board  feet,  whereas  the  volumes  given  in  cords  and  cubic 
feet  include  drain  on  saw  timber,  upper  stems  of  sawlog-size  softwoods, 
and  small  trees  ranging  from  5.0  inches  d.b.h.  to  saw-timber  size.   The 
drain  upon  hardwood  tops  is  not  included. 

Drain  on  saw-timber  trees;   In  1940  the  commodity  drain  upon  the 
saw-timber  growing  stock  amounted  to  501  million  board  feet  of  softwoods 
and  105  million  feet  of  hardwoods,  a  total  of  6o6  million  board  feet 
(table  21).   Sixty-six  percent  of  the  saw-timber  drain  was  caused  by  the 
lumber  industry  and  13  percent  by  the  pulp  and  paper  industry.   Fuel  wood 
was  the  next  most  important  cause  of  saw -timber  drain,  accounting  for  9 
percent  of  the  total. 

Seven cy  -four  percent  of  the  drain  was  cut  from  loblolly  and  short- 
leaf  pines,  6  percent  was  cut  from  Virginia  pine  and  only  2  percent  from 
cypress  and  white-cedar  (table  42,  Appendix).   Hardwoods  provided  18 
percent  of  the  saw-timber  drain,  about  equally  divided  between  the  oaks 
and  gums  which  include  yellowpoplar. 

Two-thirds  of  the  softwood  drain  of.  saw  timber  was  cut  from  trees 
14  inches  d.b.h.  and  larger  and  about  one-half  of  the  hardwood  was  cul, 
from  trees  20  inches  and  larger.   A  more  detailed  presentation  of 
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commodity  drain  by  diameter  class  is  given  in  table  43,  Appendix. 


Table  21.  -  Commodity  drain  from  the  sound-tree 
growing  stock,  lQA-0  Ij 


Commodity 

Saw  t 

imber 

All  sound  trees! 

Soft- 

Hard- 

Soft- 

Hard- 

woods 

woods 

v/oods 

woods 

M  bd.ft. 

M  bd.ft. 

Cords 

Cords 

Lumber 

340,400 

60,400 

892 , 100 

164,100 

Veneer 

800 

15,700 

2,000 

40 , 100 

Nail  kegs 

19.900 

300 

75,000 

1,500 

Potato  barrels 

1,100 

-  - 

4,500 

-  - 

Excelsoir 

6,900 

-  - 

38,900 

Pulpwood 

75.400 

900 

341,800 

7,300 

Misc. mfg. prod « 

2 ,  100 

700 

8,600 

2,300 

Fuel  wood 

41,000 

12,400 

198,800 

221,900 

Hewn  cross ties 

200 

12,100 

1,000 

48,300 

Poles  &  piles 

12,500 

1,000 

35,600 

2,800 

Fence  posts 
All  products 

1,000 

1,100 

6,500 

12,200 

501,300 

104^600 

1,604,800 

500,500 

Industries 
and  domestic  consum- 
ers within  the  unit 
used  592.4  million 
board  feet  of  the 
commodity  drain  and 
13  =•  5  million  feet 
were  taken  out  of 
the  unit.   Sawmills 
in  the  Piedmont  of 
Virginia  drew  4=7 
million  feet  from 
the  Coastal  Plain 
and  pulp  mills  in 
North  Carolina,  Penn 
sylvania,  and  western 
Virginia  obtained  7.2 
million  feet  uf  saw - 
timber  trees  and 
7  .'f.OO  cords  uf  small  - 
er  trees.   About  1,5 
million  board  feet 
of  sawlogs  and  ven- 
eer bolts  were 
shipped  to  Delaware 
and  small  quantities 
of  stave  bolts  were  taken  to  cooperage  mills  in  Piedmont  Virginia.   Saw- 
mills, veneer  mills,  pulp  mills,  stave  mills,  and  excelsoir  plants  in 
this  unit  obtained  about  99.4  million  board  feet  of  timber  from  North 
Carolina  and  Piedmont  Virginia,  however,  so  the  total  wood  requirement 
of  local  mills  and  consumers,  without  any  export  to  other  areas,  was  69I.8 
million  board  feet. 

Drain  on  entire  growing  stock;   Commodity  drain  upon  the  total 
sound-tree  growing  stock  5.0  inches  d.b.h,  and  larger,  including  saw 
timber,  was  2,1  million  cords;  1.6  milliun  cords  of  softwoods  and  500,000 
of  hardwoods.   Fifty  percent  was  caused  by  the  saw-timber  drain  of  the 
lujTtber  industry,  20  percent  by  fuel  wood  cutting  of  saw-timber  and  cord- 
wood  trees,  and  17  percent  by  the  pulp  and  paper  industry  which  used 
about  one-fourth  cordwood  and  three-fourths  saw-timber  trees.   None  of 
the  other  wood  products  industries  caused  over  4  percent  of  the  total 
drain.   Two-thiras  of  all  the  drain  was  yellow  pine,  chiefly  loblolly 
(table  42,  Appendix).   Forty-seven  percent  of  the  total  drain  was  obtained 
from  trees  less  than  13-0  inches  d.b.h.  ,  32  percent  was  cut  from  14  to 
18 -inch  trees,  and  21  percent  was  cut  from  trees  20,0  inches  d.b.h.  and 
larger.   These  proportions  approximate  the  distribution  of  drain  in  both 
the  softwoods  and  hardwoods. 


1/In  19A1  the  estimated  saw- timber  drain 
was  707  million  board  feet,  , 
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About  52,000  cords  of  the  commodity  drain  were  shipped  to  sawmills, 
veneer  plants,  pulp  mills,  and  cooperage  plants  outside  the  Coastal  Plain; 
the  remainder,  slightly  over  2  million  cords,  were  used  locally.   Nearly 
28A.000  cords  of  wood  were  imported  from  North  Carolina  and  Piedmont 
Virginia  chiefly  for  use  in  sawmills,  veneer  plants,  and  pulp  mills. 
The  wood  brought  in  exceeded  the  wood  sent  out  by  232.000  cords  but  a 
large  part  of  this  importation  is  a  result  of  lumber  and  pulp  companies 
at  Suffolk  and  Norfolk  operating  their  forest  lands  in  North  Carolina.-, 
rather  than  a  scarcity  of  wood.   If  all  of  the  wood  had  been  cut  within 
the  unit  the  total  community  drain  would  have  been  2.3  million  curds - 

Comparison  of  Increment  with  Commodity  Drain 


The  kind  and  quantity  of  forest  growing  stock  determines,  to  a 
large  extent,  the  annual  yield  of  timber  that  will  be  available  for  util- 
ization under  sustained-yield  forest  practice.    If  the  annual  yield,  or 
net  increment,  exceeds  the  commodity  drain,  the  growing  stock  will  be 
increased  by  this  surplus  and  subsequent  yields  will  be  greater.   On  the 
other  hand,  when  drain  exceeds  net  increment  the  forest  growing  stock  is 
reduced  and  if  this  happens  every  year  the  forest  will  eventually  cease 
to  be  an  important  resource.   An  over  all  comparison  of  net  increment 
with  commodity  drain  reveals  the  status  of  the  total  forest  stand  but  a 
more  detailed  comparison  by  species  group  and  diameter  class  provides  a 

better  basis  for  measuring  the  volume 
changes  in  the  species  and  sizes  most  in 
demand . 

The  following  discussion  applies  to 
the  situation  existing  in  1940.   Since  then 
the  war  has  caused  a  marked  increase  in  the 
use  of  forest  products  and  the  annual  drain 
upon  the  saw- timber  stand  has  increased  by 
an  estimated  15  to  20  percent.   In  some 
species  and  diameters,  it  is  probable  that 
drain  is  now  materially  in  excess  of  net 
increment . 

'Comparison  in  board  fee-*  ?   In  1940 
the  net  increment  of  softwoods  exceeded 
commodity  drain  by  a  very  narrow  margin 
and  the  growing  stock  increased  by  only 
one -tenth  of  one  percent.   Both  the  10- 
and  12-inch  and  the  20  inch  and  larger 
diameter-class  groups  were  overcut,  by 
12.4  and  26.2  million  board  feet  respectively,  and  the  only  increase, 
50.2  million  feet,  was  in  the  14-  to  18 -inch  trees  (fig.  18). 


110-12     E%^I4-I8 
j  INCHES  K^J  INCHES 


NET 
INCREASE 


FIGURE  18- BOARD- FOOT  CHANGE  IN  GROWING  STOCK 
BY  TREE-DIAMETER  CLASS,I940. 


By  species  group  the  relation  was  slightly  different  as  the  cy- 
press and  cedar  lost  volume  in  all  diameter  classes,  reducing  the  growing 
stock  about  2  percent.   Virginia  pine  was  overcut  by  5.3  million  board 
feet  in  the  10-  and  12-inch  classes,  resulting  in  a  one  percent  reduction 
in  growing  stock,  in  spite  of  an  increase  in  the  volume  'of  larger  trees. 


-40- 


The  yellow  pines,  with  a  A9.2  million-foot  increase  in  the  11+-   to  18- 
inch  classes  to  counteract  the  volume  losses  in  the  other  diameters, 
increased  in  volume  by  21.6  million  board  feet,  a  gain  of  less  than 
three-tenths  of  one  percent. 

In  the  hardwoods  the  net  board-foot  increment  was  more  than  twice 
the  commodity  drain,  the  net  increase  in  growing  stock  amounting  to 
131.1  million  board  feet,  3.4  percent.   All  three  species  groups  -  oaks, 
gums,  and  other  hardwoods  -  increased  in  volump  in  both  the  lA-  to  18  and 
2C-inch  and  larger  diameter  groups,  but  only  one-fifth  of  the  volume 
increase  was  in  the  larger  trees. 

Comparison  in  cords;   The  net  increment  of  the  entire  sound-tree; 
growing  stock  5.0  inches  d.b.h.  and  larger  exceeded  the  commodity  drain 

by  one  million  cords  (table  ^w , 
Appendix) ,  increasing  the  softwood 
growing  stock  by  198,100  cords  and 
the  hardwood  growing  stook  by  80A//00 
Cords.   Ail  species  groups  increased 
in  volume  except  cypress  and  cedar 
which  suffered  a  total  loss  of  2^,600 
cords. 

Although  the  over  all  net  \fol- 
ume  of  softwood  growing  stock  increased 
during  1Q4.0,  there  were  rather  serious 
decreases  in  certain  components  of  the 
stand.   This  is  illustrated  in  figure 
19 ,  which  shows  the  net  change  in 
growing  stock  by  diameter  classes  for 
cordwood  and  saw-timber  stands  and 
the  total  stand.   For  instance,  the 
total  volume  of  6  and  8  inch  trees 
increased  but  trees  of  these  diameters 
in  saw-timber  stands  were  reduced  in 
\/-olume.   Likewise  the  10  and  12 -inch 
trees  in  saw  timber  stands  were  re- 
duced in  volume  by  nearly  300,000 
cords  and  the  volume  increase  of  sim- 
iliar  trees  in  cordwood  stands  was  in- 
sufficient to  compensate  for  the  luss. 
A  comparable  situation  exists  in  the 
20  inch  and  larger  diameter  class/ 

The  striking  deficit  in  the  iO- 
and  12  inch  diameter  class  is  caused 
by  two  factors.   Over  one-half  of  the 
softwood  drain  for  nail  kegs,  potato 
barrels,  excelsior,  pulpwood,  and 
fuel  wood  was  cut  from  10-  and  12  inch 
of  the  total  softwood  drain  came  from 
this  single  diameter  class.   In  addition,  an  unusually  large  volume  of 
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FIGURE   19- CHANGE  IN  CORDWOOD  GROWING  STOCK  BY 

TREE-DIAMETER  CLASS  AND  FOREST  CONDITION,  1940. 


trees  and  consequently  36  percent 
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10-  and  12  inch  trees  moved  into  the  1A--  to  18-inch  diameter  class  as  a 

result  of  growth  during  the  year,  account- 
ing for  90  percent  of  the  total  increment 
in  this  larger  class. 

Comparison  in  cubic  feet;   The 
effect  of  inrrement  and  mortality  and  com- 
modity drain  upon  the  softwood  and  hardwood 
growing  stock  is  summarized  in  cubic  feet 
in  figure  20.   In  spite  of  volume  losses 
in  certain  diameter  classes,  the  softwood 
growing  stock  increased  by  13  million  cubic 
feet.   The  hardwood  growing  stock  increased 
in  all  species  groups  and  diameter  classes 
for  a  total  gain  of  51  million  cubic  feet. 


FIGURE  20- COMPARISON   OF   INCREMENT  WITH 
MORTALITY  AND  COMMODITY  DRAIN,  1940. 


FUTURE  TIJ'IBER  SUPPLIES 

The  foregoing  analysis  of  incremen'  and  drain  has  shown  that  there 
was  a  net  increase  in  board-foot  volume  of  both  the  softwood  and  hardwood 
saw  timber  growing  stock  in  1Q40  and  also  a  net  increase  in  the  total 
volume  of  all  sound  trees  5.0  inches  d.b.h.  and  larger.   Within  certain 
species  groups  and  diameter  classes  there  were  decreases  in  growing 
stock  volumes  but  the  over-all  picture  appears  favorable.   This  infers 
that  the  forest  products  industries  and  other  wood  consumers  of  the 
Coastal  Plain  can  continue  to  use  as  much  wood  as  in  19A-0  without  reduc- 
ing the  growing  stock. 

Prediction  of  future  timber  supplies  is  hazardous  for  such  a  large 
area  because  the  following  factors  are  subject  to  considerable  change 
over  a  period  of  years:   commodity  drain,  growth  rates  of  individual  trees 
and  stands,  mortality,  cutting  practices,  and  stand  composition.   Never- 
theless the  forest  industries,  public  conservation  agencies,  and  the 
general  public  are  so  vitally  interested  in  the  future  supply  of  timber 
that  a  prediction,  based  upon  reasonable  assumptions,  is  in  order - 

Hardwoods 

The  situation  in  respect  to  the  supply  of  hardwood  timber  is  obvious. 
All  three  species  groups;  oaks,  gums  and  yellowpoplar,  and  other  hardwoods, 
are  increasing  in  all  diameter  classes  at  a  v^ery  rapid  rate  in  both  the  saw- 
timber  and  cordwood  sizes.   The  chief  danger-  is  that  they  may  increase  too 
much  at  the  expense  of  the  pines.   Thp  hardwood  cut  can  be  nearly  doubled 
without  reducing  the  present  growing  stock  if  the  cut  is  distributed  to  all 
species  adjnitting,  however,  that  special  woods  such  as  ship-tim.ber  oak, 
aircraft  yellowpoplar  and  sweetgum,  and  select  ash  may  be  hard  to  find  at 
present  and  even  harder  to  find  in  the  future. 
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Suftwouds 

The  most  critical  softwood  species  group  is  the  "other  softwoods"  - 
cypress  and  cedar.   Total  drain  is  three  times  the  net  increment  in  these 
species  and  the  growing  stock  is  being  reduced  in  all  diameter  classes. 
At  present  rates  of  cutting  practically  .all  of  the  white-cedar  saw  timber- 
will  be  cut  before  1950  and  there  is  not  enough  young  second  growth  to 
assure  a  continuous  supply  of  saw  timber  in  the  future.   Tlie  cypress  will 
last  longer  but  commercially  it  is  a  disappearing  species  in  Virginia. 

Virginia  pine  is  used  chiefly  for  pulpwood,  lumber  and  fuel  wood. 
It  is  typically  a  rather  small,  very  limby  tree,  with  the  branches  often 
extending  completely  to  the  ground.   Because  it  is  so  small  and  knotty 
it  is  an  inferior  species  for  lumber  and  is  less  desirable  than  loblolly 
and  shortleaf  pine  for  pulpwood.  Mechanical  difficulties  in  cutting 
and  splitting  limit  its  use  for  fuel  wood  if  other  species  of  pine  are 
available.   In  view  of  these  factors  and  the  favorable  balance  of  incre- 
ment over  drain,  it  appears  that  Virginia  pine  will  continue  to  increase, 
unless  drain  materially  exceeds  the  1940  le\^el. 

Most  significant,  as  the  forest  industries  are  now  organized,  is 
the  future  supply  of  yellow  pine  -  loblolly  and  shortleaf  pine.   In  1940 
two-thirds  of  the  entire  quantity  of  wood  consumed  was  cut  from  this 
species  group,  v/hich  is  90  percent  loblolly  pine.   As  a  result  the  grow- 
ing stock  was  reduced  in  the  10  and  12  inch  and  20-inches  and  larger 
diameter  classes,  but  increased  in  other  sizes  to  create  a  net  increase 
of  22  million  board  feet  of  saw  timber  and  206,000  cords  of  all  material 
in  trees  5  inches  d.b.h-  and  larger.   Considering  this  small  increase 
in  growing  stock,  what  are  the  prospects  for  realizing  the  following 
objectives:  (1)  maintaining  the  19A0  commodity  drain,  (2)  increasing 
the  drain  by  25  percent,  or  ',3)  increasing  the  drain  by  35  percent  between 
1Q40  and  1950  to  allow  for  war  and  post  war  requirements,  and  then  drop- 
ping back  to  the  1940  level  for  the  remaining  20  years? 

The  three  sections,  A,  B,  and  C,  of  figure  21  indicate  the  pos- 
sible deA;-elopraent  of  the  stand  over  a  30  year  period  with  the  commodity 
drain  at  the  proposed  three  levels.   In  projecting  the  stand  forward 
the  following  assumptions  were  made.-  (l)  the  volume  recruiting  into 
the  6-  and  8-inch  class  will  be  maintained  at  the  1940  level  because 
one-third  of  the  yellow  pine  type  area  is  now  stocked  with  young  growth 
and  future  cutting  practices  should  st  least  provide  for  continued  re- 
stocking, (2)  the  ratio  of  inventory  to  the  volujne  recruiting  out  of  any 
diameter  class  is  constant  at  the  1940  level,  and  (3)  the  growth  of  the 
trees  in  any  given  diameter  class  i3  ;.. ,  the  1940  level. 

Figure  21-A  is  based  upon  the  assumption  that  commodity  drain 
will  equal  1940  each  year  for  30  yeafs  and  that  it  will  be  distributed 
among  diameter  classes  in  the  same  way.   At  this  rate  of  cutting  the 
growing  stock  increases  from  2  billion  cubic  feet  in  1940  to  3 • 5  billion 
feet  in  1970,  a  net  gain  of  73  percent.   The  20-inch  and  larger  class 
will  decrease  until  about  1945  but  then  the  influx  of  volume  from  the 
14-,  l6-,  and  18-inch  trees  will  begin  to  have  an  effect  and  the  20-inch 
class  v/ill  gradually  increase.   The  volume  distribution  by  diameter  class 
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in  BIIL] 


A -COMMODITY  DRAIN  EQUAL  TO  1940 


of  the  1970  stand  is  a  decided  improvement  over  the  1940  stand  and  indi- 
cates that  cutting  at  the  1940 
level  will  result  in  a  gradual 
but  appreciable  building  up  of 
the  yellow  pine  growing  stock. 
In  fact  the  stand  appears  to 
improve  so  rapidly  that  the  prac- 
ticality of  increasing  the  cat 
is  worth  investigating. 

In  figure  21-B  the  com- 
modity drain  has  been  set  at  25 
percent  above  1940.   Cutting 
practices  are  considered  to  re- 
main the  same  so  that  the  pro- 
portionate distribution  of  the 
drain  by  diameter  classes  remains 
unchanged.   Obviously  the  grow- 
ing stock  is  at  present  unable 
to  support  a  25  percent  increase 
in  cut  and  still  build  up  at  a 
satisfactory  rate.   Actually  the 
total  volume  of  growing  stock 
remains  practically  constant, 
but  trees  20  inches  and  larger 
disappear  from  the  stand.   An 
emergency  demand  for  lumber  and 
pulp  or  an  acute  need  for  for- 
est employment  might  be  justifi- 
cation for  cutting  at  this  rate 
for  a  short  period,  but  in  the 
long  run  the  people  and  forest 
industries  of  the  Coastal  Plain 
will  derive  greater  benefit  from 
the  forest  resource  by  making 
only  a  small  increase  in  the 
use  of  yellow  pine. 


1940  ISSU  lybU  13 'U 

B-COMMODITY   DRAIN  25  PERCENT    GREATER   THAN   1940 


1940  1930  l9bU  13 1 U 

C- COMMODITY  DRAIN  1940-1950,35  PERCENT  GREATER  THAN  1940 
COMMODITY  DRAIN  1950-1970,  EQUAL  TO  1940 


FIGURE  21-  POSSIBLE  TRENDS  IN  THE  VOLUME  AND  DISTRIBUTION  OF 
YELLOW  PINE  GROWING  STOCK  AT  THREE  LEVELS  OF  COMMODITY  DRAIN. 


With  the  outbreak  of  war 
in  1941  the  demands  upon  the 
forests  of  coastal  Virginia  have 
greatly  increased.   The  yellow  pines  are  the  leading  species  used  for  con- 
struction of  army  camps,  air  field  facilities,  defense  houses  and  army 
depots,   Great  quantities  of  yellow  pine  piles  and  timbers  are  used  at 
shipyards,  and  vast  numbers  of  pine  crossties  are  required  to  maintain 
the  railroads  of  a  nation  at  war.   To  win  the  war  it  is  essential  that 
we  produce  all  the  lumber  and  timber  products  that  are  needed  and,  if 
conservative  cutting  methods  are  practiced,  the  yellow  pine  forests  of 
coastal  Virginia  can  contribute  their  full  share  and  still  be  productive 
in  Ghe  post-war  period. 
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In  figure  21-C  the  commodity  drain  has  been  set  at  35  percent 
above  the  19^0  level  for  the  IQ40  to  1Q50  period  and  has  then  been 
decreased  to  the  19A-0  level  for  the  remaining  20  years.   The  excessive 
demands  of  war  and  post-war  construction  are  thus  amply  allowed  for,  as 
it  is  doubtful  whether  the  drain  upon  the  yellow  pine  will  be  ^5  percent 
higher  than  19A0  even  at  the  height  of  the  war  effort.   Under  these  con 
ditions  the  growing  stock  can  be  expected  to  increase  from  2  billion 
cubic  feet  in  lQA-0  to  2.6  billion  feet  in  IQ70  although  the  heavy  cut- 
ting in  the  1940-1950  year  period  will  practically  eliminate  the  trees 
20-inches  and  larger  from  the  stand. 

From  a  practical  standpoint  there  appear  to  be  only  two  choices 
if  the  forest  is  to  continue  to  be  productive.   The  attainmeni  of  stands 
A  or  C.  illustrated  in  figure  21,  depends  upon  the  cooperation  of  the 
wood -using  industries  and  other  landowners  in  promoting  and  practicing 
timber  harvesting  methods  that  will  maintain  a  productive  growing  stock 
of  pine  upon  the  forest  land.   For  instance,  cutting  all  of  the  pine  from 
mixed  pine -hardwood  stands  reduces  the  pine  acreage.   Failure  to  leav^ 
enough  seed  trees  for  adequate  restocking  prevents  the  constant  replenish- 
ment of  the  6  and  8  inch  diameter  classes  so  necessary  for  a  continuous 
supply  of  pine.   Also,  cutting  the  young  small-sized  timber  lowers  the  pro 
ductivity  of  the  stand  because  more  trees  must  be  cut  to  obtain  a  given 
volume  and  tliese  are  the  trees  which  are  growing  most  rapidly.   Fire  pro- 
tection 13  essential  and  in  this  the  landoA^mers  should  cooperate  actively 
?/^ith  the  Virginia  Forest  Service.,   If  these,  and  other  constructive  meas- 
ures are  followed,  it  is  reasonable  to  expect  the  over-all  supply  of  yellow- 
pine  to  increase  although  the  probability  remains  that  tliere  will  be  local 
shortages  due  to  concentrated  over  cutting,  unavailable  ownersnips,  or  a 
predominance  of  young  unmerchantable  timber. 
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Table  22. -  Species  composition  of  the  forest  types  expressed  in 
percent  of  net  cubic  volume  (inside  bark),  1940 


Species 

Lob- 
lolly 
pine 

Vir- 
ginia 
pine 

Short- 
leaf 
pine 

Cypress- 
cedar 

Upland 
hard- 
woods 

Bottom_- 
land 
hard- 
woods 

All 
types 

Percent 
73.0 

Percent 

Percent 

17.-4 

Percent 

Percent 

Percent 
6.2 

Percent 

Loblolly  pine 

19.9 

2.9 

7.2 

43.0 

Shortlsaf  pine 

3.3 

2.8 

52.7 

- 

1.2 

0.1 

4.0 

Virginia  pine 

1.6 

A1.9 

1.2 

- 

1.5 

0.1 

3.6 

Pond  pine 

0.1 

- 

- 

- 

- 

negl. 

negl. 

Cypress 

0.1 

- 

- 

37. <5 

negl. 

3.2 

1.2 

White-cedar 

negl. 

- 

- 

15.9 

negl. 

0.2 

0.3 

Redcedar 

0.1 

0.1 

0..8 

0.2 

0.1 

negl. 

0.1 

Red  oaks  -  poor 

3.6 

9.9 

7.4 

0.5 

15. /4 

A.O 

6.4 

Red  oaks  -  good 

0.6 

O.U 

0.6 

- 

3.2 

1.9 

1.3 

White  oaks  -  poor 

0.6 

1.2 

2.5 

0.2 

2.4 

O.A 

1.0 

White  oaks  -  good 

3 . 5 

7.5 

5.6 

0.1 

18.0 

3.5 

6.5 

Sweetgum 

6.0 

^.1 

5.3 

5.2 

12.2 

20.1 

9.4 

Tupelo s 

1.8 

1.3 

0.8 

26.6 

3.0 

27.4 

6.8 

Yellowpoplar 

2.5 

5.1 

2. A 

1.5 

13.1 

6.2 

5.3 

Red  maple 

0.9 

0.^ 

0.5 

3.5 

2.5 

9.6 

2.7 

Beech 

0.5 

1./, 

0.2 

0.2 

8.2 

0.8 

2.0 

Hickory 

0.6 

2.3 

1.1 

0.1 

7.2 

1.0 

2.1 

Ash 

ne.^1 . 

negl . 

0.1 

1.7 

0.5 

5.6 

1.1 

Dogwood 

O.A 

0.9 

O.A 

0.1 

1.5 

0.8 

0.7 

Scrub  hardwoods 

0.3 

O.A 

o.u 

0.5 

0.8 

1.2 

0.5 

Other  hardwoods 

0.5 

O.A 

0.6 

2.9 

2.0 

7.7 

2.0 

A]_l  species 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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Table  23-  -  Forest  area  classifiec 
and  forest  type, 

i   by  forest  condition 
1940 

l?orest  condition 

Lob- 
lolly , 
pinel/ 

Vir- 
ginia 
pine 

Short- 
leaf 
pine 

Cypress- 
cedar 

Upland 
hard- 
woods 

Bottom- 
land 
hard- 
woods 

All  types 

1 

iw-timber  stands: 

Old  growth: 

1  Uncut 

Partly  cut 

Total 

Second  growth: 
Uncut 
Partly  cut 

Total 

1  saw  timber 

rdwood  stands: 
Second  growth 
Reproduction 

1  cordwood 

1  conditions 

t 

Acres 

10.500 
12,900 

Acres 

Acres 
800 

Acres 

4,000 
2,400 

Acres 

18,500 
20,100 

Acres 

29,000 
13  ,700 

Acres 

62 ,800 
49,100 

Percent 

1.6 

1.3 

23, AGO 

— 

800 

6,400 

38,600 

42,700 

111,900 

2.9 

906,100 
350,100 

±22,300 
49,900 

69,100 
24,200 

16,200 
4,800 

307,500 
175,400 

282,500 
57,100 

1,703.700 
661,500 

43.4 
16.9 

1,256,200 

172,200 

93,300 

21,000 

482,900 

339  ,600 

2,365,200 

60.3 

1,279,600 

172,200 

Q4,100 

27,400 

521,500 

382,300 

2,477,100 

63.2 

5^8,800 
91,000 

135,200 
23,400 

65,200 
4,800 

5,600 
3,200 

367,000 
8,800 

154,500 
34,600 

1,276,300 
165,800 

32.6 
4.2 

639,800 

158,600 

70,000 

8,800 

375,800 

18Q,100 

1,442,100 

36.8 

1,91Q,A00 

330,800 

164,100 

36,200 

8q7,300 

571,400 

3, '^19  ,200 

100.0 

Percent 

Percent 

Percent 

Percent 

Percent 
22. Q 

Percent 

Percent 
100.0 

8.4 

4.2 

0.9 

14.6 

- 

1/' Includes 

12,100  acre 

is   of  pon 

d  pine  1 
A-3 

:ype. 

Table  24.    -  Distribution  of  forest-type  area  by  age  class,   1940 


Age 
class 

Loblolly 
pine 

Virginia 

pine 

Shortleaf 
pine 

Cypress- 
cedar 

Upland 
hardwoods 

Bottomland 
hardwoods 

All 
types 

Years 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

10 

263,000 

66,500 

9,A00 

16  ,000 

56,600 

117 ,700 

529,200 

20 

351,300 

63  ,800 

17,100 

- 

53 ,000 

31,400 

516,600 

30 

412,700 

63  ,900 

44,100 

1,400 

101,400 

43,400 

666,900 

40 

370,400 

52,900 

32,300 

- 

160,600 

56,600 

672,800 

50 

239,900 

40,000 

27,300 

2,900 

154,300 

49,700 

514,100 

60 

147 ,800 

20,200 

18,700 

1,400 

148,100 

52,600 

388,800 

70 

63,300 

13,600 

7,700 

2,900 

97,800 

62,900 

248,200 

80 

30,700 

6,300 

5,900 

- 

52,900 

41,700 

137,500 

90 

19,200 

1,000 

800 

- 

22,400 

23,400 

66,800 

100-1- 

21,100 

2,600 

800 

11,600 

50,200 

92  ,000 

178,300 

Total 

1.919,400 

330,800 

164,100 

36,200 

897,300 

571.^00 

3,91Q,200 

^-4 


Table  25.  -  Wet  board-foot  volume  by  species  and 
three  log  rules,  19A0 


Species 

International 
^-inch 

Scribner 

Doyle 

M  bd.  ft,. 

M  bd.  ft. 

M  bd.  ft. 

Softwoods: 

Loblolly  pine 

6, 835, -^00 

5,834,800 

3,941,900 

Shortleaf  pine 

A50,000 

371,900 

229 ,000 

Virginia  pine 

352,500 

292,600 

181,200 

•  Pond  pine 

3,500 

2,900 

1,700 

Cypress-cedars 

277,300 

242  ,800 

178,400 

,   All  softv\roods 

7,919,200 

6,745,000 

4,532,200 

Hardwoods: 

.  ,  Red  oaks  -  poor 

U6,300 

406,300 

328,400 

Bed  oaks  -  good 

152,200 

140,500 

121,600 

White  oaks  -  poor 

51,100 

46,400 

37,300 

White  oaks  -  good 

363,000 

329,600 

263,900 

Sweetgum 

777,900 

702,500 

544,000 

Tupelo s 

648,200 

590,600 

479,000 

Yellowpoplar 

529,700 

480,800 

383 ,000 

Red  maple 

221,900 

201,000 

158,200 

'•..  Beech 

223,600 

204,100 

166,600 

Hickory 

U5,200 

131,400 

103,000 

Ash 

91,800 

83,100 

65,000 

Other  hardwoods 

177,900 

161,600 

128,800 

:  ;.   All  hardwoods 

3,828,800 

3, 477, '-00 

2,778,800 

All  species 

11,748,000 

10,222,^^00 

7,311,000 

A-5 


Table  26,  -  Net  board-foot  volume,  International  -^-inch  rule, 
by  species  and  forest  conditions,  194-0 


i; 


Saw- 

-timber  stands 

Cordwood 
stands!/ 

All  cond: 

Species 

Old 

Second 

growth 

Uncut 

Partly 

growth 

cut 

M  bd.  ft. 

M  bd,  ft. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Percent, 

Softwoods: 

Loblolly  pine2/ 

371,500 

5,063,800 

1,262,900 

141,200 

6,839,400 

58.2 

Shortleaf  pine 

28,700 

321,600 

83,100 

16,600 

450,000 

3.8 

Virginia  pine 

2,000 

267,700 

66,500 

16,300 

352,500 

3.0 

Cypress 

60,000 

118,700 

22,400 

800 

201,900 

1.7 

White-cedar 

^3,^00 

20,300 

300 

900 

64,900 

0.6 

Redcedar 

- 

8,200 

700 

1,600 

10.500 

0.1 

All  softwoods 

505,600 

5,800,300 

1,435,900 

177,400 

7,919,200 

67.4 

Hardwoods: 

Red  oaks  -  poor 

36,300 

279, AOO 

117,600 

13,000 

U6,300 

3.8 

Red  oaks  -  good 

32,700 

8^,100 

32,600 

2,800 

152,200 

1.3 

White  oaks  -  poor 

8,100 

31,900 

10,200 

900 

51,100 

0.4 

White  oaks  -  good 

28,700 

238,500 

80,100 

15,700 

363,000 

3.1 

Sweet gum 

80,100 

5U,900 

161,100 

21,800 

777,900 

6,6 

Tupelo s 

273,800 

308,200 

57.800 

8,400 

648,200 

5.5 

Yellowpoplar 

71,200 

354,800 

93,600 

10,100 

529,700 

4.5 

Red  maple 

27,500 

1U,^00 

U,800 

8,200 

221,900 

1.9 

Beech 

60,A00 

111,^00 

A6,400 

5,400 

223,600 

1.9 

Hickory 

22,500 

71,400 

44,900 

6,400 

145,200 

1.3 

Ash 

19,000 

69,800 

3,000 

- 

91,800 

0.8 

Other  hardwoods 

34,600 

113,600 

26,800 

2,900 

177,900 

1.5 

All  hardwoods 

694,^00 

2,319,400 

718, QOO 

95,600 

3,828,800 

32.6 

All  species 

1,200,500 

8,119,700 

2,154,800 

273  ,000 

11,748,000 

100.0 

Percent 

Percent 

Percent 

Percent 

Percent 

10.2 

6q.1 

18. 4 

2.3 

100.0 

- 

l/Includes  reproduction  condition. 

2/Includes  3*5  million  board  feet  of  pond  pine. 


I 


Table  2?.  -  Net  board-foot  volume,  International  ^-inch  rule,  by- 
species  and  tree-diameter  class  (inches),  l^A-O 


Species 

10  and  12 

U,  16, 

20,  22, 

26  and 

All 

and  18 

and  24 

over 

diameters 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 

Softwoods: 

Loblolly  pine 

2,?A9,900 

3,126,900 

764,400 

198,200 

6,839,400 

Shortleaf  pine 

277,700 

150,400 

14,900 

7,000 

450,000 

Virginia  pine 

203,600 

137,800 

11,100 

- 

352,500 

Cypress 

55,900 

88,300 

42,800 

14, '^00 

201,900 

White-cedar 

7,100 

29,500 

26,200 

2,100 

64,900 

Redcedar 

6,A00 

3,300 

800 

- 

10,500 

All  softwoods 

3,300,600 

3,536,200 

860,200 

222,200 

7,919,200 

Hardwoods: 

1 

Red  oaks  -  poor 

- 

2U,300 

122,200 

79,800 

446,300 

Red  oaks  -  good 

- 

48,600 

53,400 

50,200 

152,200 

White  oaks  -  poor 

- 

2Q,900 

10,700 

10,500 

51,100 

White  oaks  -  good 

-- 

222,100 

74,200 

66,700 

363,000 

Sweetgum 

- 

5U,600 

186,100 

47,200 

777,900 

Tupelos 

_. 

366,000 

174,500 

107,700 

648,200 

Yellowpoplar 

- 

317,600 

141,500 

70,600 

529,700 

Red  maple 

- 

145,300 

63,600 

13,000 

221, QOO 

Beech 

- 

116,700 

78,500 

28,400 

223,600 

Hickory 

- 

Q2,300 

43,300 

9,600 

145,200 

Ash 

- 

63,100 

18,600 

10,100 

91,800 

Other  hardwoods 

- 

109 ,800 

45,800 

22,300 

177  ,900 

All  hardwoods 

- 

2,300.300 

1,012,400 

516.100 

3,828,800 

All  species 

3,300,600 

5,836,500 

1,872,600 

738,300 

11,748,000 

A-7 


Table  28.  -  Average  board-foot  volume  per  acre,  International 
^-inch  rule,  by  forest  type  and  forest  condition,  1940 


Sav/- timber  stands 

Cord- 
wood 
stands 

Weighted 

Forest  type 

Old 
growth 

Second  growth 

Weighted 
average 

average 

Uncut 

Partly 
cut 

of  all 
conditions 

Bd.  ft. 

Bd.  ft. 

5,910 
3,150 
3,410 
6,020 
2,Q20 
4,080 

Bd.  ft. 

3,920 
2,300 
2,800 
5,460 
2,120 
3,500 

Bd.  ft. 

5,5-^0 
2,900 
3,380 
8,340 
2,940 
4,760 

Bd.  ft. 

Bd.  ft. 

Loblolly  pine 
Virginia  pine 
Shortleaf  pine 
Cypress-whitecedar 
Upland  hardwoods 
Bottomland  hdwds 

14,910 

19,250 

16,360 

6,780 

11,000 

180 
130 
230 

240 
ISO 

3,740 
1,570 
2,040 
6,310 
1,810 
3,250 

Average  all  types 

10,730  j  4,770 

3,260    4.630 

IQO 

3,000 

Table  29.  -  Net  c  ;x^dwood  volume  of  all  sound  material,  including  bark, 

by  species  and  quality  class  .  1Q40 


Species 

Saw- timber  trees 

Cordwood 
trees 

Cull  trees 

Sawlogs 

Upper  stems 

io  Lai 

Cords 

lb, 758, 400 

1,171,800 

910,900 

656  ,700 

Cords 

3,524,400 
282,600 
321,600 
160,400 

Cords 

7,001,100 

1,107,700 

1,107,200 

153,000 

Cords 

638,700 
4(^,800 

219,000 
87,400 

Cords 

27,922,600 
2,608,900 
2,558,700 
1,057,500 

Per- 

cent 

Softwoods: 

Loblolly  pine 
Shortleaf  pine 
Virginia  pine 
Cypress-cedars 

37.6 
3.5 
3.4 
1.4 

All  softwoods 

19,4^7-300 

4,289,000 

9,369,000 

991,900 

34,147,700 

45.9 

Hardwoods: 
Red  oaks 
White  oaks 
Sweetguni 
Tupelo s 
Yellowpoplar 
Red  maple 
Beech 
Hickrry 
Ash 
Other  hardwoods 

l,6l5,QOO 

1,160,800 

1,879,800 

1,834,700 

1,330,100 

601,600 

587,500 

42  Q,  200 

232,800 

453,400 

919,500 
637,000 
1,122,700 
1,025,500 
74^,500 
349,600 
358,200 
239,200 
129,800 
270,400 

2,834,300 

3,541,600 

3,527,700 

1,803,600 

1,636,600 

835,500 

401,800 

772,600 

424,700 

1,108,800 

612,900 
743,300 
993,900 

1,708,200 
290,200 

1,254,100 
395,800 
132,100 
289,500 
945,100 

5,982,600 
6,082,700 
7,524,100 
6,372,000 
4,006,400 
3,040,800 
1,743,300 
1,573,100 
1,076,800 
2,777,700 

8.1 
8.2 
10.1 
8.6 
5.4 
4.1 
2.4 
2.1 

1.4 
3.7 

All  hardwoods 

10,125,800 

5,801.400 

16,887,200 

7,365,100 

40,179,500 

54.1 

All  species 

29,623,600 

10,090,400 

26,256,200 

8,357,000 

74,327,200 

100.0 

A-8 


Table  30.  -  Net  cordwood  volume  of  sound  trees  by 
species  and  diameter  class,  19i40 


Tree-diameter  class  (inches) 

Species 

6  -  8 

10  -  12 

14,  16, 

20  and 

Total 

and  over 

over   j 

Cords 

Cords 

Cords 

Cords 

Cords 

Per- 
cent 

Softwoods: 

Loblolly  pine 

7,001,100 

9,7^6,300 

8,303,200 

2,183,300 

27,283,900 

45.4 

Shortleaf  pine 

1,107,700 

1,006,300 

399,500 

48,600 

2,562,100 

4.3 

Virginia  pine 

1,107,200 

802,500 

401,300 

28,700 

2,339,700 

3.9 

Cypress-cedars 

153,000 

193,000 

291,700 

185,700 

823,400 

1.4 

All  softwoods 

9,369,000 

11,798,100 

9,395,700 

2,446,300 

33,009,100 

55.0 

Hardwoods: 

Red  oaks 

1,306,300 

1,528,000 

871.600 

744,300 

4,450,200 

7.4 

White  oaks 

1 .382,900 

1,958,700 

759,300 

401,500 

4,702,400 

7.8 

Sweet gum 

1,578,600 

1,94^,100 

1,359,000 

520,800 

5,407,500 

9.0 

Tupelo s 

652,900 

1,150,700 

1,101,200 

733,500 

3,638,300 

6.1 

Yellowpoplar 

710,200 

926,400 

841,900 

488,200 

2,966,700 

4.Q 

Red  maple 

386,500 

44<^,000 

410,300 

191,300 

1,437,100 

2.4 

Beech 

136,100 

265,700 

328,900 

258,600 

989,300 

1.7 

Hickory 

339,300 

433,300 

288,200 

141,000 

1,201,800 

2.0 

Ash 

215,500 

209,200 

166,100 

66,700 

657,500 

1.1 

Other  hardwoods 

567,500 

501,900 

336,000 

156,800 

1,562,200 

2.6 

All  hardwoods 

7,475,800 

9,372,000 

6,462,500 

3,702,700 

27,013.000 

45.0 

All  species 

16,844,800 

21,170,100 

15,858,200 

6,149,000 

60,022,100 

100.0 

Table  31.  -  Average  cordwood  volume  per  acre  by  forest  type  and 

forest  condition,  1940 


Forest  type 

Saw-timber  stands 

Cord- 
wood 
stands 

Weighted 

Old 

growth 

Second  growth 

Weighted 
average 

average 

Uncut 

Partly 
cut 

of  all 
conditions 

Loblolly  pine 
Virginia  pine 
Shortleaf  pine 
Cypress -whit ecedar 
Upland  hardwoods 
Bottomland  hardwoods 

Cords 
37.71 

46.75 
53.28 
21.27 
35.81 

Cords 

25.43 
17.92 

19.25 
26.6a 
16.75 
20.72 

Cords 

18.10 
14.44 
16.40 
22. 9A 
13.73 
15.95 

Cords 

23.65 
16.91 
18.75 
32.21 
16.07 
21.69 

Cords 

4.72 
4.37 
6.30 
.07 
7.02 
3.89 

Cords 

17.34 
10.90 
13.44 
24.40 
12.28 
15.80 

Average  all  types 

32,27 

22.30 

J6.45 

21.19 

5.22 

15.31 

A-9 


Table  32.  -  Net  cubic-foot  volume  of  all  sound  wood,  without  bark, 
by  species  and  quality  class,  194-0 


Saw-timber  trees 

Cordwood 
trees 

Cull 
trees 

All  clc 

Species 

Sawlogs 

Upper 
stems 

isses 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

Percent 

Softwoods: 

Loblolly  pine 

1,174,500 

245,820 

454,730 

43,760 

1,918,820 

39.3 

Shortleaf  pine 

81,080 

19 ,^00 

71,890 

3,140 

175,510 

3.6 

Virginia  pine 

62,340 

22,  UO 

71,810 

14,860 

171,150 

3.5 

Cypress-cedars 

50,Q80 

9,900 

11,060 

6,910 

78,850 

1.6 

All  softwoods 

1,368, 910 

297  ,260 

609,490 

68,670 

2,344,330 

48.0 

Hardwoods: 

Red  oaks 

107,880 

54,480 

170,430 

39,390 

372,180 

7.6 

White  oaks 

76,830 

37,750 

212,460 

47,760 

374,800 

7.7 

Sweetgum 

127,760 

66,660 

217,300 

63,110 

474,830 

9.7 

Tupelo s 

121,530 

59,450 

113,400 

111,380 

405,760 

8.3 

Yellowpoplar 

86,560 

42,770 

100,250 

18,860 

248,440 

5.1 

Red  maple 

u.ooo 

21,290 

55,090 

S4,260 

20] ,6^0 

4.2 

Beech 

40,520 

21,Q80 

25,950 

26,250 

114,700 

2.3 

Hickory 

28,230 

14,080 

47,740 

8,310 

98,360 

2.0 

Ash 

15,1A0 

7,410 

25,960 

18,350 

66,860 

1.4 

Other  hardwoods 

31,150 

16,470 

70,800 

60,920 

179,340 

3.7 

All  hardwoods 

676,600 

342,340 

1,039,380 

478,590 

2,536,910 

52.0 

All  species 

2,045,510 

639,600 

1,648,870 

547,260 

4,881,240 

100.0 

Table  33.  -  Number  of  pine  poles,  by  diameter  and  length,  1940 


D.b.h.  of  trees 
(outside  bark) 

Pole  ■ 

.ength 

(feet) 

All 

20 

25 

30 

35 

40 

45  & 
over 

lengths 

Inches 

1,000 
poles 

4,700 

1,000 

poles 

1,000 
poles 

410 

1,000 
poles 

1,000 
poles 

1,000 
poles 

1,000 
poles 

6,670 

Percent 

7.0  -  8.Q 

1,460 

100 

31.2 

9.0  -  10.9 

2,640 

1,970 

1,300 

730 

230 

20 

6,890 

32,3 

11.0  -  12.9 

1,360 

1,210 

980 

710 

430 

170 

4,860 

22.8 

13.0  -  14.^ 

240 

370 

440 

420 

340 

230 

2,040 

9.5 

15.0  -  16.9 

- 

100 

130 

160 

170 

180 

740 

3.5 

17.0  -  18.9 

- 

- 

20 

30 

40 

70 

160 

0.7 

8,'^W 

5,110 

3,280 

2,150 

1,210 

670 

21,360 

100.0 

All  sizes  J 

Per- 

Per- 

Per- 

Per- 

Per- 

Per- 

Per- 

cent. 
41.8 

cent 
23.9 

cent 
15.4 

cent 
10.1 

cent 
5.7 

cent 

cent 
100.0 

3.1 

~ 
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Table  3^. 


Descriptive  summary  of  sawmills  by- 
capacity  class ,  1940 


Rated  capacity 

All 
mills 

Item 

M  bd.  ft. 

in  8-hours 

1-9 

10-19 

20-39 

40  + 

Number 

Number 

Number 

Number 

Number 

Sawmills: 

506 

49 

9 

3 

567 

Portable 

386 

21 

- 

- 

407 

Stationary 

120 

28 

9 

3 

160 

Power: 

Steam 

242 

38 

8 

3 

291 

Gasoline 

205 

3 

- 

- 

208 

Diesel 

55 

8 

- 

- 

63 

Electric 

k 

- 

1 

- 

5 

Feed: 

Belt  or  friction 

502 

30 

1 

- 

533 

Aiixiliary  steam 

k 

16 

1 

- 

21 

ShotgTin 

- 

0 

J 

7 

3 

13 

Equipment : 

Circular  saw 

506 

43 

1 

- 

550 

Band  saw 

- 

6 

8 

3 

17 

Re  saw 

5 

5 

2 

2 

14 

Edger 

170 

47 

9 

3 

238 

Trimmer 

38 

16 

8 

3 

65 

Planer 

63 

14 

4 

2 

83 

Dry  kiln 

3 

7 

6 

3 

19 

Table  35.  -  Methods  of  logging  at  sawmills  of 
various  capacity  classes,  1940 


Rated 

capacity 

Item 

M  bd.  ft. 

in  8-hours 

1-9 

10-19 

20-3^^ 

40  + 

Percent 

Percent 

Percent 

Percent 

Bunching: 

Animals 

98 

92 

91 

67 

Tractors 

2 

2 

2Q 

67 

Skidders 

negl. 

10 

- 

67 

Short  haul: 

High  wheels 

Animals 

88 

100 

50 

- 

Tractors 

5 

- 

50 

- 

Other 

7 

- 

- 

- 

Long  haul: 

Trucks 

96 

100 

100 

100 

Railroad 

- 

11 

- 

67 

Other 

4 

- 

- 

33 

Miles 

Miles 

Miles 

Miles 

Avg.  length  short  haul 

1/3 

2/5 

1/2 

- 

Avg.  length  long  haul 

6 

10 

14 

48 

A-11 


Table  36.  -  Lumber  production  by  species  group  and  capacity 

class  of  sawmill,  194-0 


Species  group 


1-9 


Rated  capacity 
M  bd.  ft.  in  8-hours 


10-19 


20-3^ 


40  + 


All  mills 


M  bd.  ft. 


M  bd.  ft. 


M  bd.  fi 


M  bd.  ft, 


Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

All  softwoods 

Hardwoods: 
Oaks 
Gums.2/ 
Other 


221,600 

19,000 

600 


72,800 
1,000 
2,800 


Al,700 
100 
700 


47  ,200 
10,800 


M  bd.  ft. 

383,300 
20,100 
14,900 


241,200 


76,600 


42 , 500 


58,000 


418,300 


20,100 

13,400 

300 


All  hardwoods  I 
All  soecies 


h 


33,800 


;  275,000 


4,500 

5,800 

100 


1,300 

3,000 

100 


200 

22,600 

2,500 


26,100 

44,800 

3,000 


10,400 


4,400 


25,300    73,900 


87,000 


4-6,900 


83,300   4^2,200 


Percent 


77.9 
4.1 
3.0 


85.0 


5.3 
9.1 
0.6 


15.0 


100.0 


l/Loblolly  and  shortleaf  pine. 

2/Black  and  water  tupelo ,  sweetgum,  and  yellowpoplar. 


Table  37-  ^  Lumber  production  by  species  group  and  diameter 

class,  1940 


Species  group 

Diameter  -  class  (inches) 

ATT    i^T  -ir 

-1-  ^  „ .-, 

6-8 

10-12 

14-18 

20  + 

ivii  uiariicuciD 

M  bd.  ft. 

2,300 
500 
300 

M  bd.  ft. 

47,900 

10,400 

2,000 

M  bd.  ft. 

M  bd.  ft. 
161,800 
7,400 

M  bd.  ft. 

383,300 
20,100 
14,900 

Percent 

Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

171,300 
9,200 
5,200 

77.9 
4.1 
3.0 

All  softwoods 

3,100 

60,300 

185,700 

l6q,200 

418,300 

85.0 

Hardwoods: 
Oaks 
Gums2/ 
Other 

- 

800 

1,000 

100 

10,500 

13 ,800 

1,000 

14,800 

30,000 

1,900 

26,100 

44,800 

3,000 

5.3 

9.1 
0.6 

All  hardwoods 

- 

1,900 

25,300 

46,700 

73  ,900 

15.0 

All  species 

3,100 

62,200 

211,000 

215,900 

492,200 

100.0 

l/Loblolly  and  shortleaf  pine. 

2/Black  and  water  tupelo,  sweetgum,  and  yellowpoplar. 


A -12 


Table  38.    -   Average  net  increment  per  acre  by  forest  type  and 

species  group,  1940 


SAW-TIMBER  STANDS 


Forest  type 

Yellow 
pines 

Vir- 
ginia 
pine 

Other 
soft- 
woods 

Oaks 

Gums- 
yellow- 
poplar 

Other 
hard- 
woods 

All  i 

species 

Bd.ft. 
2SK 

Bd.ft. 

Bd.ft. 
negl. 

Bd.ft. 

Bd.ft. 
17 

Bd.ft. 
4 

Bd.ft. 

Cu.ft. 

Loblolly  pine 

12 

321 

70.6 

Shortleaf  pine 

166 

2 

negl. 

16 

11 

2 

197 

54.9 

Virginia  pine 

54 

94 

negl. 

26 

12 

4 

190 

49.2 

Cypress-cedars 

20 

- 

132 

2 

98 

20 

272 

100.5 

Upland  hardwood 

25 

6 

negl. 

58 

49 

28 

166 

45.7 

Bottomland  hardwood 

33 

1 

6 

29 

139 

43 

251 

63.1 

All  types 

16? 

10 

3 

25 

43 

15 

263 

62.5 

CORDWOOD  STANDS  (under-sawlog-size  conditions) 


Cords 
.52 

Cords 
.02 

Cords 

Cords 
.04 

Cords 
.05 

Cords 
.01 

Cords 
.64 

Cu.ft, 

Loblolly  pine 

36.0 

Shortleaf  pine 

.62 

.03 

- 

.09 

.05 

.01 

.80 

48.0 

Virginia  pine 

.13 

.48 

- 

.05 

.05 

.02 

.73 

33.2 

Cypress-cedars 

- 

- 

- 

- 

- 

- 

- 

- 

Upland  hardwood 

.10 

.02 

- 

.27 

.16 

.09 

.64 

51.7 

Bottomland  hardwood 

.04 

negl. 

- 

.04 

,18 

.12 

.38 

29.3 

All  types 

.30 

.07 

- 

.10 

.10 

.05 

.62 

39.3 
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Table  39*  -  Net  increment  in  board  feet,  Int.  ^-inch  rule,  by 
species  group  and  tree-diameter  class,  1940 


Species  group 

Diamete 

r  class  (inches) 

All  diair 

10-12 

14-18 

20 -t- 

leters 

Softwoods:     , 
Yellow  pinei/ 
Virginia  pine 
Other 

M  bd.  ft. 

126,800 

20,400 

200 

M  bd.  ft. 

234,900 

13  ,200 

3,900 

M  bd.  ft. 

111,200 

200 

2,100 

M  bd.  ft. 

472,900 

33,800 

6,200 

Percent 

63.2 
4.5 
0.8 

All  softwoods 

147 ,400 

252,000 

113,500 

512,900 

68.5 

Hardwuods: 
Oaks 
Gums^ 
Other 

- 

56,200 
77,200 
22,000 

21,800 
40,300 
18,200 

78 ,000 

117,500 

40,200 

10. 4 

15.7 

5.4 

All  hardwoods 

- 

155,400 

80,300 

235,700 

31.5 

All  species 

147,400 

407,400 

193 ,800 

748,600 

100.0 

l/Loblolly  and  short leaf  pine. 

2/Black  and  water  tupelo  .  sweetgum.  and  yellowpoplar. 


Table  40.  -  Net  increment  in  cords  by  species  group  and 
tree-diameter  class.  1940 


Species  group 

Diameter  c! 

.ass  (inches) 

6-8 

10-12 

14-18 

20  + 

All  QiameLer's 

Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

Cords 

246,400 
79 > 500 
-3,500 

Curds 

419,900 

73,200 

1,500 

Curds 

671  .400 

40,800 

9,000 

Cords 

259,900 

400 

4,400 

Cords 

1,597  ..600 

193,900 

11,400 

Perc  ent 

51.4 
6.2 

0.4 

All  softwoods 

322,400 

494,600 

721 ,200 

264,700 

1,802,900 

58.0 

Hardwoods: 
Oaks 
Gums2/ 
Other 

138,800 

174 , 500 

88,900 

160,300 
90,500 
38,400 

167,400 

191,200 

60,100 

54,000 
96,400 
44,700 

520,500 
552,600 
232,100 

16.7 
17.8 

7.5 

All  hardwoods 

402,200 

289,200 

418,700 

195,100 

1,305,200 

42.0 

All  species 

724,600 

783,800 

1,139,900 

459,800 

3,108,100 

100.0 

l/Loblolly  and  shortleaf  pine, 

2/Black  and  water  tupelo,  sweetgum,  and  yellowpoplar. 
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Table  I+l.    -  Net  increment  in  cubic  feet  by  species 
tree-diameter  class  ,  1940 


group  and 


Species  group 

Di; 

imeter  claj 

3s   (inches 

) 

All  dial 

6-8 

10-12 

14-18 

20  + 

Tieters 

M  cu.    ft. 

M  cu.    ft. 

M  cu.    ft. 

M  cu.    ft. 

M  cu.    ft. 

Percent 

Softwoods: 

Yellow  pinei/ 

15,evO 

28,610 

47,920 

19,330 

111,750 

53.6 

Virginia  pine 

5,150 

4,940 

2,870 

30 

12,990 

6.2 

Other 

-250 

100 

710 

360 

920 

0.4 

All  softwoods 

20,790 

33,650 

51,500 

19,720 

125,660 

60.2 

Hardwoods  J 

[ -\ 

Oaks 

8,U0 

9,810 

10,800 

3,7^0 

32,500 

15.6 

GuitlS^J 

10,400 

5,750 

12,640 

6,52c 

35,310 

16.9 

Other 

5,570 

2,470 

4,000 

3,110 

15,150 

7.3 

All  hardwoods 

24,110 

18,030 

27,440 

13,380 

82,960 

39. s 

All  species 

44,900 

51,680 

78,940 

33,100 

206,620 

100.0 

l/Loblolly  and  short], eaf  pine. 

2/Black  and  water  tupelo  ,  sweetgum.  and  yellowpoplar. 
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Table   Zf3.    -  Drain  by  currjnodity  and  tree-diameter  class.    19A.0 
IN  BOARD  FEET   (INT^    ^-INCH  RULE) 


IN  CORDS 


Coramodlty 

Diameter-class    (inche. 

3) 

All 

6-8 

10^12 

14-18 

20  r 

diameters 

M  bd.    ft. 

M  bd.    ft. 
50,300 

M  bd.    ft. 
173,900 

M  bd.    ft. 
176  ,600 

M  bd.  ft. 

Lumber 

_ 

400,800 

Veneer 

- 

- 

5,900 

10,600 

16,500 

Kail  kegs 

" 

12,200 

8,000 

- 

20,200 

Potaro  barrels 

- 

800 

300 

- 

1,100 

Excelsior 

- 

5  ,  500 

1,400 

- 

6,^00 

Puipwood 

- 

55,500 

20,800 

- 

76,300 

Misc.  mfg.  productsl/ 

- 

1,000 

1,500 

^00 

2,800 

Fuelwood 

- 

31,400 

18,400 

3,600 

5:S400 

Hewn  crossties 

- 

200 

12,100 

- 

12,300 

Poles  and  piles 

- 

2,000 

11,500 

- 

13,500 

Fence  posts 

- 

QOO 

IJX/) 

100 

2,100 

• 

- 

15Q,800 

254,^00 

1Q1,200 

605,900 

All  products 

Percent 

Percent 

Percent 

Percent 

Percent 

• 

26 ,  A- 

42 /i 

31.5 

100.0 

—  — 

Cords 

Cords 

Cordo 

Curds 

Curds 

Lumber 

10,700 

185  ,.700 

460  :•  700 

3'^''aOO 

1.056,200 

Veneer 

- 

QOO 

15.800 

25,400 

42,100 

Nail  kegs 

11.100 

44,200 

21 ,200 

- 

76,500 

Potato  barrels 

800 

2,800 

QOO 

- 

4,500 

Excelsior 

15  ,700 

1Q,400 

3  ,800 

- 

3 8, QOO 

PulDwood 

87,300 

206,000 

55,800 

- 

349,100 

Misc.   mfg.   products^/ 

2,900 

3,500 

3,600 

900 

10,900 

Fuelwood 

124,700 

235,500 

52,000 

8,500 

420,700 

Hewn  crossties 

200 

13,000 

36,100 

- 

49,300 

Poles  and  piles 

500 

7,200 

30,700 

- 

38,400 

Fence  posts 

7,600 

7,900 

2  ,900 

300 

18,700 

r 

261,500 

726,100 

683,50) 

434.200 

2,105,^00 

All  products            ' 

Percent 

Percenl. 

Per'  ent 

Percent 

Percent 

V- 

12.4 

.    .. 

34.5 

i2.5 

20.6 

100.0 

l/Includes  miscellaneous  cooperage,  handles,  wood  turning,  shingles, 
boxes,  shuttle  blocks. 
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Table  44-    -  Commodity  drain  in  board  feet   (Int.    :^;-inch  rule)  by 
species  group  and  tree-diameter  class,   1940 


Species  group 

Diamet 

er  class  ( 

inches) 

All  diameters 

10-12 

14-18 

20  + 

Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

M  bd.  ft. 

131,200 

25,700 

2,900 

M  bd.  ft. 

185,700 

12,100 

4,000 

M  bd.  ft. 
134,400 
5,300 

M  bd.  ft. 

451,300 
37,800 
12,200 

Percent 

74.5 
6.2 
2.0 

All  softwoods 

159,800 

201,800 

139,700 

501,300 

82.7 

Hardwoods: 
Oaks 
Gums2/ 
Other 

- 

30.Q00 

20,000 

2,200 

16,200 

33,700 

1,600 

47,100 

53 ,700 

3,800 

7.8 
8.9 
0.6 

All  hardwoods 

- 

53,100 

51,500 

104.600 

17.3 

All  species 

159,800 

254^900 

191,200 

605.^00 

100.0 

l/'Loblolly  and  shortleaf  pine. 

2/Black  and  water  tupelo ,    sweetgum,  and  yeilowpoplar, 


Table  45-    -  Commodity  drain   in  cords  by  species  group 
and  trh-e-diameter  class,    1940 


Species  group 

Diameter  class  finches) 

_  _  j_   _ 

6-8 

10-12 

14-18 

20  + 

All  diameters 

Softwoods: 
Yellow  pinei/ 
Virginia  pine 
Other 

Cords 

143,000 

41.300 

6,900 

Cords 

461,-00 

100,300 

8,300 

Cords 

487,800 

3^,500 

0  ,700 

Cords 
299,000 
11,100 

Cords 

1,391,700 

177,100 

36,000 

Percent 

66.1 
8.4 
1.7 

AIL  softwoods 

191,200 

570,500 

533,000 

310,100 

1,604,800 

76.2 

Hardwoods: 
Oaks 
Gums2/ 
Other 

44.300 
14,800 
11,200 

111.100 
2Q  ,800 
14,700 

91.100 

53,500 

5,<^00 

3Q,700 

80,300 

4,100 

286.200 

178,400 

3  5, '^00 

13.6 
8.5 
1.7 

All  hardwoods 

70.300 

155.600 

150.500 

124.100 

500.500 

23.8 

All  species 

261,500 

726,100 

683,500 

434,200 

2,105,300 

100.0 

l/''Loblolly  and   shortleaf  pines. 
_2yBlack  and  water  tupelo.    sweetgum. 


and  yeilowpoplar. 


A-18 


Table  A-6.  -  Commodity  drain  in  cubic  feet  by  species  gvuup   and 

tree-diameter  class  ,  19^.0 


Species  group 

Diameter  class  (inche 

3) 

All  diameters 

6-8 

10-12 

U-18 

20+ 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

Percent 

Softwoods: 

Yellow  pinel/ 

9,290 

31,^80 

34,850 

22,230 

97,850 

67.6 

Virginia  pine 

2,6qO 

6,790 

2,500 

- 

11,980 

8.3 

Other 

500 

610 

770 

8Q0 

2,770 

1.9 

All  softwoods 

12,A80 

38,880 

38,120 

23,120 

112,600 

77.8 

Hardwoods: 

Oaks 

2,600 

6,7PO 

5,880 

2,760 

18,030 

12.5 

Gums2/ 

880 

1,900 

3,530 

5,430 

11,740 

8.1 

Other 

700 

950 

3<^0 

280 

2,320 

1.6 

All  hardwoods 

^,180 

9,6^0 

9,800 

8,470 

32,090 

22.2 

All  species 

16,660 

^8,520 

47,920 

31,5QO 

144, 6qo 

100 . 0 

l/Loblolly  and  shortleaf  pine. 

2/Black  and  water  tupelo  ,  sweetguni,  and  yellow]3uplar. 
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Table  47.  -  Net  change  in  growing  stock  by  species  group 
and  tree-diameter  class,  19A-0 


IN  BOARD  FEET  (INT.  ^-INCH  RULE) 


Species  group 

Diameter  class  (inches) 

Ail 

6-8 

10-12 

14-18 

20  + 

diameters 

Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

M  bd.  ft. 

M  bd.  ft. 

-4,400 
-5,300 

-2,700 

M  bd.  ft. 

49,200 

1,100 

-100 

M  bd.  ft. 

-23,200 

200 

-3  ,200 

M  bd.  ft. 

21,600 
-4,000 
-6,000 

All  softwoods 

- 

-12,400 

50,200 

-26,200 

11,600 

Hardwoods: 
Oaks 
Gums2/ 
Other 

- 

- 

25,300 
57,200 
19,800 

5,600 

6,600 

16,600 

30,900 
63 ,800 
36,400 

All  hardwoods 

- 

102,300 

28,800 

131.100 

All  species 

- 

-12,400 

152,500 

2,600 

142,700 

IN  CORDS 


Softwoods: 

Yellow  pinei/ 
Virginia  pine 
Other 

Cords 

103,400 

38,200 

-10,400 

Cords 

-42,000 

-27,100 

-6,800 

Cords 

183,600 

5,300 

-700 

Cords 

-39,100 

400 

-6,700 

Cords 

205,900 

16,800 

-24,600 

All  softwoods 

131,200 

-75,900 

188,200 

-45,400 

198',  100 

Hardwoods: 
Oaks 
Gums^Z 
Other 

94,500 

159,700 

77.700 

4^,200 
60,700 
23,700 

76,300 

137 ,700 

54.200 

14,300 
16,100 
40,600 

234,300 
374,200 

1^6  ,200 

All  hardwoods 

331.-00 

133 ,600 

268,200 

71.000 

804. 700 

All  species 

463^100 

57.700 

456,400 

25,600 

1  .002  ,800 

1/Loblolly  and  shortleaf  pine. 

2/Black  and  water  tupelo  ,  sweetgum,  and  yeliowpoplar. 
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DEFINITION  OF  TERMS 

General 

Forest  Surve.y  Unit.  --  The  term  "forest  survey  unit"  denotes  an  area 
of  4  to  10  million  acres  in  which  topographic,  forest,  and 
economic  conditions  are  reasonably  homogeneous. 

Land  -use  Classes 

Commercial  forest.    Forest  land  having  qualities  essential  to  the 
production  of  commercial  timber. 

Public  reserved  forest.  --  Forest  land  in  federal  and  state  ownership 
upon  which  commercial  tiir:ber  cutting  is  prohibited. 

Agriculture.  —  Non-forest  land  used  for  production  of  farm  crops 
within  the  last  five  years. 

Abandoned  cropland.  --  Land  once  cultivated,  now  evidently  abandoned 
for  farm  crops,  but  not  bearing  forest  cover. 

Pasture.  --  Cleared,  fenced  lands  that  are  used  primarily  for  grazing. 

Marsh .  —   Non-forested  areas  in  low,  boggy  areas  bordering  lakes  and 
streams,  where  drainage  is  too  poor  to  permit  agricultural  use. 

Other  non-forest.  --  Includes  areas  within  the  corporate  limits  and 

suburban  or  industrial  sections  of  towns  and  cities;  pov/er,  rail, 
and  highway  rights-of-way;  sand  dunes,  water  areas,  and  miscel- 
laneous non-forest. 

Forest  Types 

Loblolly  pine.  —  Stands  in  which  softwood  make  up  25  percent  or  more 
of  the  dominant  and  Cf)dominant  trees  v/ith  loblolly  pine  predom- 
inating. 

Shortleaf  pine.  -  Stands  in  which  softwoods  make  up  25  percent  or 
mure  of  the  dominant  and  codominant  trees  with  shortleaf  pine 
predominating. 

Virginia  pine.  —  Stands  in  which  softwoods  make  up  25  percent  or 
more  of  the  dominant  and  codominant  trees  with  Virginia  pine 
predominating. 

Bottomland  hardwoods.  --  Stands  of  mixed  hardwoods  in  swamps  and  along 
streams  in  which  hardwood  species  make  up  75  percent  or  more  of 
the  dominant  and  codominant  trees. 

Up la nd  1  la rdwo o d s .  --  Stands  on  well  drained,  upland  sites  in  which 

mixed  oaks  and  other  hardwoods  constitute  75  percent  or  more  of 
the  dominant  and  codominant  trees. 
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Diameters 

D.b.h.  (diameter  at  breast  height).  --  Diameter  in  inches,  outside 
bark,  measured  at  ^g  feet  from  the  ground. 

Diameter  class.  --  All  trees  v;ere  tallied  by  2-inch  diameter  classes 
each  class  including  diameters  1.0  inch  below  and  0.9  inch  above 
the  stated  midpoint. 

Forest  Condition        • 

Saw-timber  stands.  --  Stands  containing  sufficient  volume  in  merchant- 
able species  to  make  at  least  600  board  feet  per  acre  in  the  pine 
types  and  1,000  board  feet  per  acre  in  the  hardwood  tjoDes. 

CordwQod  stands.  —  Stands  of  second  growth  in  which  the  total  saw- 
timber  volume  is  less  than  the  required  minimum  for  sawlog  stands. 

Reproduction.  --  Stands  of  young  second  growth  ?;ith  little  or  no  vol- 
ume in  trees  over  1"  in  diameter,  but  bearing  at  least  80  well 
distributed  seedlings  per  acre. 

Clear-cut.  -  -  Cut-over  areas  bearing  insufficient  young  growth  to 
qualify  as  reproduction. 

Tree  Classification 

Sound  saw-timber  tree.  --  A  softwood  tree  at  least  9«0  inches  d.b.h. , 

and  a  hardwood  tree  at  least  13.0  inches  d.b.h.  with  not  less 

than  one  sound  butt  log  12  feet  long,  or  with  50  percent  of  the 
gross  volume  of  the  tree  in  sound  saw  timber. 

Sound  cordwood  tree.  --  Any  sound,  stralght-boled  tree  between  1.0  inch 
d.b.h.  and  sawlog  size. 

Cull  tree.  —  Any  tree  that  fails  to  qualify  as  a  sound  tree  because 
of  poor  form,  excessive  limbiness,  rot,  or  other  defect. 

Pole  tree.  —  A  pine  tree  that  will  produce  a  pole  conforming  to  spec- 
ifications of  the  American  Standards  Association. 

Volume  Estimates 

Board-foot  volume.  —  The  volume  in  board  feet,  exclusive  of  defect, 
of  that  portion  of  sound  sawlog-size  trees  between  the  stump  and 
the  upper  limit  of  merchantability  for  sawlogs,  measured  by  the 
International  ^-inch  rule. 

Cordwood  volume.  --  The  volume  in  standard  cords  of  the  sound  portion 
of  trees  5.0  inches  d.b.h.  and  larger  between  stump  and  a  minimum 
diameter  of  approximately  A-.O  inches  outside  bark. 
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Cubic-foot  volume.  —  The  solid  cubic  volume,  excluding  bark,  of 
all  material  included  in  the  cordwood  estimate. 

Increment 

Growing  stock.  —  The  sum  of  the  volumes  of  all  sound  trees  5.0 

inches  d.b.h.  and  larger;  dead  and  cull  trees  and  tops  of  hard- 
wood not  included. 

Board-foot  increment.  --  Includes  the  net  growth  on  the  saw-timber 
portion  of  sawlog-size  trees,  plus  the  volume  in  sound  trees 
reaching  sawlog  size. 

Cordwood  increment.  --  Includes  the  net  growth  on  the  sound  stem- 
wood  of  pines  and  cedar  5.0  inches  d.b.h.  and  over,  on  under- 
sav;log-size  hardwoods,  and  on  the  sawlog  portion  of  sawlog-size 
hardwoods,  plus  the  sound-tree  volume  of  all  species  reaching 
5.0  inches  d.b.h.  during  the  increment  period. 

Cubic -foot  increment.  —  Omits  bark  volumes,  otherwise  material  is 
identical  v.dth  cordwood. 

Mortality 

Mortality.  —  The  volume  lost  from  the  growing  stock  of  the  forest 
through  the  death  of  individual  trees.   Natural  causes  of 
mortality  include  lightning,  tree  competition,  old  age,  dis- 
ease, insects,  drought,  and  wind.   Fire  is  the  major  man-caused 
source  of  mortality. 

Utilization 

Production.  —  The  volume  of  wood  manufactured  or  consumed  within 

the  designated  area,  and  expressed  in  units  of  measure  charac- 
teristic of  the  industry. 

Commodity  drain.  --  The  volume  of  w6od  cut  in  the  designated  area 
from  sound  living  trees,  adjusted  for  such  cutting  practices 
as  may  over-cut  or  under-cut  the  basic  volume  tables,  and  ex- 
cluding the  cordwood  volume  cut  from  tops  of  hardwoods. 
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PREFACE 

Through  the  McSweeny-McNary  Act  of  1928,  Congress  authorized  the  ' 
Secretary  of  Agriculture  to  conduct  a  comprehensive  survey  of  the  forest 
resources  of  the  United  States.   The  Forest  Survey  was  organized  by  the 
Forest  Service  to  carry  out  the  provisions  of  the  Act,  and  each  of  the  12 
Regional  Experiment  Stations  was  made  responsible  for  the  work  in  its 
territory.   In  the  Middle  Atlantic  States  the  Forest  Survey  is  an  activity 
of  the  Appalachian  Forest  Experiment  Station,  Asheville,  North  Carolina. 

The  work  of  the  Survey  is  divided  into  5  major  phases: 

1.  Inventory.   Determination  of  the  extent,  location,  and  condition 
of  forest  lands,  and  the  quantity,  species,  and  quality  of  the  timber  on 
these  lands. 

2.  Growth .   Determination  of  the  current  rate  of  timber  growth. 

-  3'   Drain.   Determination  of  the  amount  of  industrial  and  domestic 
wood  use,  and  the  total  loss  resulting  from  fire,  insects,  disease,  sup- 
pression, and  other  causes. 

4'   Requirements .   Determination  of  the  current  and  probable  future 
requirements  for  forest  products  by  all  classes  of  consumers. 

5.  Policies  and  plans.  Analysis  of  the  relation  of  these  findings 
to  one  another  and  to  other  economic  factors  as  a  basis  for  public  and 
private  policies  and  plans  of  forest  land  use  and  management. 

This  Forest  Survey  progress  report  presents  preliminary  information 
on  the  first  three  of  these  phases  for  the  Piedmont  l/district  of  Virginia, 
comprising  two  of  the  five  units  into  which  the  State  has  been  divided  for 
survey  purposes  (units  nos.  2  and  3)«   An  attempt  is  made  in  this  report 
also  to  show  the  historical  background  of  the  present  use  and  condition  of 
forest  lands,  to  analyze  the  significance  of  the  current  forest  situation, 
and  to  point  out  some  desirable  objectives  in  forest-land  management.   A 
similar  report  has  been  published  for  the  Coastal  Plain,  and  to  complete 
the  State  one  report  for  the  two  Mountain  units  will  be  released. 

Information  on  the  physical  forest  resources  was  obtained  by  a  field 
survey  made  in  the  summer  of  19A-0.   In  all,  12,^^52  quarter-acre  sample 
plots  were  established  at  intervals  of  one-eighth  mile  on  compass  lines  10 
miles  apart,  extending  across  the  Piedmont  in  a  northeast  direction.   The 
statistical  sample  obtained  from  these  plot  records  forms  the  basis  for  all 
area  and  volume  estimates  in  this  report,  except  where  other  sources  are 
directly  credited.   Because  of  the  method  of  sampling,  small  tabular  items 
have  the  greater  probability  of  error  and  should  be  considered  as  indica- 
ting relative  magnitude  rather  than  actual  values. 

Data  on  consujnption  of  forest  products  for  industrial  and  domestic 
purposes  were  obtained  by  a  canvass  of  all  primary  manufacturing  plants  and 
a  number  of  representative  domestic  consumers,  made  in  the  first  half  of  19^1 


1/  The  Piedmont  district  about  which  this  report  is  written  does  not  corres- 
pond exactly  to  the  Piedmont  physiographic  province,  which  lies  between  the 
Blue  Ridge  and  the  fall  line.   The  eastern  boundary'-  has  been  located  west 
of  the  fall  line  so  as  to  exclude  most  of  the  loblolly-pine  forest.   And  all 
boundaries  have  been  placed  arbitrarily  on  county  lines.   (See  fig.  1.) 
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SUMMARY  OF  FINDINGS 

An  extensively  wooded  region,  Piedmont  Virginia  has  6  million  acres 
of  forest  land  out  of  a  total  of  10  million  acres. 

Farm  woodlands  make  up  6l  percent  of  this  forest. 

Saw-timber  stands  comprise  about  half  of  the  forest  area;  cordwood 
stands,  most  of  the  remainder. 

Severe  depletion  typifies  the  forest  stands.   Saw-timber  volume 
aggregates  7 '6  billion  board  feet  and  averages  only  1,310  board  feet  per 
acre  of  forest. 

Total  volume  is  72  million  cords.   Volume  of  sound  growing  stock  is 
57-I/2  million  cords  —  less  than  10  cords  per  acre. 

Pines,  chiefly  demanded  by  forest  industry,  comprise  less  than  3^ 
percent  of  cordwood  growing  stock.   Hardwoods,  mostly  oaks,  comprise  66 
percent. 

Small,  young  timber  predominates.   Nearly  three-fourths  of  growing 
stock  is  in  trees  less  than  13  inches  in  diameter. 

Limited  urban-industrial  development  requires  the  majority  of  the 
people  to  depend  upon  the  depleted  soil  and  forest  resources  for  a  meager 
livelihood.   Nearly  three-fourths  of  the  population  is  rural. 

Forest  industry  provided  5-3/A  million  man-days  of  employment  in 
19A0  and  accounted  for  more  than  a  fifth  of  the  entire  personnel  in  agri- 
culture, industry,  and  business. 

Lumbering  is  the  main  forest  industry,  with  1,196  mills  producing 
383  million  board  feet  of  lumber  in  1940.  Most  mills  are  very  small  and 
inefficient. 

Making  fuel  wood  is  also  a  major  forest  industry,  providing  nearly 
half  of  all  woods  and  mill  employment. 

Industrial  drain  on  saw  timber  in  1940  was  468  million  board  feet, 
as  compared  with  current  annual  growth  of  624  million  feet  (109  feet  per 
acre  of  forest). 

Industrial  drain  on  all  growing  stock  was  144  million  cubic  feet; 
growth  was  228  million  cubic  feet  (equivalent  to  O.60  cord  per  acre). 

However,  serious  deficits  of  growth  appear  in  certain  localities, 
especially  in  saw-timber  stands;  and  grov/th  typically  falls  short  of  drain 
in  softwoods  and  in  large-size  trees. 

Forest  industry  contributes  about  one-tenth  of  all  income  received 
by  the  people  of  Piedmont  Virginia. 


But  forests'  contribution  must  be  made  even  greater  in  the  future 
if  the  people's  income  is  to  reach  a  reasonable  level,  for  the  poverty  of 
agricultural  resources  requires  chief  hope  to  be  placed  in  forest  and 
industrial  development. 

To  increase  forest  income  in  the  face  of  present  forest  deteriora- 
tion will  require  a  revolution  in  attitudes  toward  land  management. 

Principal  needs  are  to  curb  forest  fires  and  stop  destructive  cut- 
ting so  that  the  forest  can  be  rebuilt,  and  to  correct  wasteful  ineffici- 
ency in  timber  marketing  and  utilization. 


Section  1.  —  INTRODUCTION 


Physical  Background 


The  Piedmont  of  Virginia,  a  region  of  hardwood  and  pine  woodlands, 
extends  through  the  center  of  the  State,  between  the  continuous  hardwood 
forest  of  the  Blue  Ridge  on  the  west  and  the  extensive  pine  areas  of  the 
Coastal  Plain  on  the  east.  Comprising  35  counties,  the  district  is  some 
200  miles  long  and  tapers  in  width  from  over  150  miles  along  the  North 
Carolina  line  to  50  miles  at  the  Maryland  border  (fig.  l).   Its  land  area 
is  a  little  more  than  10  million  acres  —  two-fifths  of  Virginia's  entire 

land  area  —  with 
nearly  6  million 
acres  in  forest. 
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Figure  1. 


Covinties,  rivers,  and  principal  cities  and  towns 
of  Piedmont  Virginia, 


The  Pied- 
mont landscape  is 
characteristically 
rolling  -  in  con- 
trast with  the 
plain  on  the  east 
and  the  rugged 
mountains  on  the 
west.   The  general 
land  surface  rises 
from  about  300  feet 
above  sea  level 
along  the  eastern 
border  to  between 
500  and  1,000  feet 
at  the  base  of  the 
Blue  Ridge;  and 
then,  in  the  last 
5  or  10  miles  be- 
tween the  base  and 
summit  of  the 
Ridge ,  mounts 
steeply  to  exceed, 
in  some  places , 
A, 000  feet  in 


elevation  (l6) . 


1/ 


The  soils,  originally  fertile,  have  lost  much  of  their  richness 
through  erosion  and  heavy  cropping.   Over  extensive  sections  the  soils  are 
clearly  submarginal  for  farming.   Their  chief  hope  for  the  future  lies  in 
forest  production. 


1/ 
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Original  Forest 

Piedmont  Virginia  was  originally  a  wilderness  of  nearly  unbroken 
hardwood-pine  forest.   In  the  south,  along  the  eastern  border,  stands  of 
loblolly  pine  extended  inland  from  the  great  pine  areas  of  the  Coastal 
Plain.   But  with  this  exception  the  Piedmont  was  predominantly  —  and  over 
large  stretches  almost  exclusively  —  a  hardwood  country  (2,  5>  6). 

Four  broad  types  of  forest  growth  predominated:  (l)  Along  the 
stream  margins  and  bottoms  white  and  northern  red  oaks,  hickory  and  yellow- 
poplar  made  up  the  bulk  of  the  timber.   Other  trees  were  sycamore,  sweet- 
gum,  red  maple,  river  birch,  and  walnut,  (2)  The  lower  slopes  and  moist 
areas  adjacent  to  streams  ran  heavily  to  the  white  oak-hickory  type  of 
forest,  with  scarlet,  black,  and  red  oaks  and  yellowpoplar  the  chief 
associates.  (3)  On  the  upper  slopes  and  ridge  tops,  along  with  the  ever- 
present  hickory,  were  southern  red,  black,  scarlet,  and  chestnut  oaks;  and 
on  the  drier  ridge  tops,  blackjack  and  post  oaks.  (A)  Extending  down  the 
mountain  slopes  and  foothills  on  the  west,  chestnut  and  hemlock  were  found 
in  mixture  with  the  other  trees. 

This  hardwood  forest,  especially  along  the  slopes  and  ridges,  was 
patched  and  dotted  with  pine  --  in  the  south  and  east,  chiefly  shortleaf 
pinej  in  the  north  and  west,  chiefly  Virginia  pine.  Where  fire  or  other 
catastrophe  had  at  some  time  cleared  the  forest,  the  pine  was  to  be  found 
in  extensive  and  nearly  pure  stands.  White  pine  grew  in  the  foothills  and 
mountains  at  the  western  border  of  the  Piedmont. 

Most  of  the  forest  was  old  growth,  with  the  principal  trees  large 
and  mature  and  the  quantity  of  timber  amounting  to  perhaps  12,000  to  l^-jOOO 
board  feet  on  the  typical  acre.   But  all  conditions  of  timber  were  represent- 
ed in  the  district.   Fires  set  by  the  Indians  burned  over  sizeable  areas 
every  year  and  occasionally  damaged  or  destroyed  the  old  timber,  making  way 
for  a  new  succession  of  brush,  saplings,  poles,  and  eventually  saw  timber. 

The  total  quantity  of  timber  in  the  original  forest  was  possibly 
close  to  120  billion  board  feet,  of  which  about  one-fourth  was  pine.   In 
194-0,  after  2  centuries  of  settlement  in  the  district,  woods  still  occu- 
pied 60  percent  of  the  total  land  area,  but  contained  only  one-fifteenth 
as  much  saw  timber  as  the  original  forest.   The  proportion  of  pine,  however, 
had  increased  to  more  than  ^0  percent. 

Tobacco  and  I^nd  Use 

While  the  first  permanent  white  settlement  in  Virginia,  at  Jamestown, 
was  founded  in  l607  and  during  the  next  few  decades  the  frontier  was  pushed 
well  back  along  the  principal  rivers,  it  was  a  hundred  years  thereafter  be- 
fore the  first  thin  scattering  of  pioneers  established  homes  in  the  Piedmont; 
and  it  was  not  until  the  mid-eighteenth  century  that  the  Piedmont  began  to 
be  opened  up  extensively  (1,  3)'   The  barrier  to  westward  migration  pre- 
sented by  the  Coastal  Plain-Piedmont  border  was  largely  a  matter  of  trans- 
portation: the  border  was  the  fall  line,  and  the  falls  set  a  limit  to  river 
transport,  in  those  days  the  only  economical  means  of  transport.   This 
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barrier  was  not  fully  removed  until  the  era  of  railroad  expansion,  begin- 
ning in  I836  (8). 

Behind  transportation,  again,  lay  the  overwhelming  fact  of  tobacco 
as  the  hub  of  the  economic  life. 

The  story  of  land  use  --  forest  and  agricultural  --  in  early 
Virginia  is  essentially  the  story  of  tobacco.   Tobacco  was  first  planted 
at  Jamestown  in  l6l2  and  within  a  short  space  of  years  had  gained  a  domi- 
nance over  the  life  of  the  people  which  it  was  slow  to  relinquish  (A) . 
Tobacco  production  enjoyed  a  marked  advantage  over  other  types  of  economic 
activity.   One  cause  of  this  was  the  fact  that  the  English  and  Europeans 
who  emigrated  to  Virginia  brought  with  them  high  standards  of  living  ac- 
quired in  a  mature  and  integrated  economic  society  and  were  not  prepared 
to  descend  willingly  to  a  standard  of  self-sufficient  frontier  life.   Thus 
they  turned  eagerly  to  tobacco  production  for  export,  retaining  their 
position  in  the  industrial  pattern  of  the  Old  World.  Again,  tobacco- 
growing  demanded  much  land,  but  was  saving  of  capital  and  labor;  and  these 
things  were  scarce,  while  land  was  abundant. 

But  tobacco  culture  was  also  wasteful  of  the  soil.   The  tobacco 
plants  themselves  absorbed  large  quantities  of  soil  nutrients.   And  even 
more  important  in  soil  wastage  was  the  erosion  which  followed  the  hoeing 
and  shallow  plowing  of  that  primitive  agriculture. 

Under  this  system  farm-land  fertility  was  quickly  depleted  —  and 
under  it  arose  the  land-use  cycle  of  clearing  and  abandonment  which  in  later 
years  came  to  typify  the  agriculture  of  Piedmont  Virginia. 

It  is  true  that  the  first  white  settlers  to  clear  the  Pietmont  forest, 
in  the  early  years  of  the  eighteenth  century,  necessarily  entered  upon  a 
self-sufficing,  frontier  type  of  agricultural  life.   But  as  roads  were 
pushed  westward  from  the  Coastal  Plain  during  the  second  quarter  of  the 
century,  settlers  grasped  eagerly  this  opportunity  to  gain  access  to  the  sea 
and  to  tobacco  commerce. 

Agricultural  Development  —  Effect  on  the  Forest 

In  the  decades  that  followed  the  entrance  of  commercial  agriculture 
into  Piedmont  Virginia,  transportation  systems,  population  (fig.  2),  and 
tobacco  moved  westward  in  successive  waves.  So   essential  a  part  of  the 
agricultural  economy  and  society  did  the  system  of  land  clearing,  exploita- 
tion, and  abandonment  become  that  it  persisted  long  after  the  Revolution, 
when  wheat  and  other  grains  began  to  shoulder  their  way  into  the  field  of 
staple  crops.   So  long  as  there  were  virgin  lands  to  be  had  at  home  and  so 
long  as  new  lands  and  new  agricultural  methods  were  being  developed  in  the 
west,  staple  prices  were  unlikely  to  rise  —  and  seldom  did  rise  —  to  the 
point  where  it  paid  to  use  fertilizers  and  otherwise  intensify  the  fanning 
system.   Even  in  the  late  1830 's  it  was  only  at  the  northern  end  of  the 
Piedmont,  where  markets  and  transportation  were  most  favorable,  that  ferti- 
lizing and  crop  rotation  had  been  introduced  on  a  significant  scale  (4). 
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Thus  a  shifting  and  unstable  agriculture  continued  to  characterize 
Piedmont  Virginia.   This  is  the  theme  of  the  story  of  the  district's  for- 
ests and  the  key  to  conditions 
and  problems  of  the  present  day. 


PIEDMONT    POPULATION 

IN    PERCENT  OF 

STATE  POPULATION 


The  depleted  mineral  soils 
left  exposed  upon  abandoned  farm 
lands  furnished  favorable  seed- 
beds for  pine,  but  discouraged 
hardwood  reproduction.   Seeded 
in  from  adjacent  scattered  trees 
and  clumps  (the  "forest  pines" 
of  the  original  timber  stands) , 
a  cover  of  "old-field"  pine  de- 
veloped on  these  lands.   And  as 
the  clearing-abandonment  cycle 
continued,  the  general  character 
of  the  forest  was  gradually  con- 
verted from  predominant  hardwood 
to  predominant  pine.   Woods  fires, 
reclearing  of  once  abandoned 
fields,  and  generally,  the  whole 

migratory  character  of  farming  served  to  further  this  conversion  from 

hardwood  to  pine. 


Figure  2.  —  Population  trends  in  Piedmont  Virginia 
and  the  entire  State,  1607-1940  (A,  10,  j^). 


During  the  first  half  of  the  nineteenth  century  the  aggregate  extent 
of  cleared  and  improved  farm  land,  v/hich  had  increased  steadily  thereto- 
fore, reached  a  nearly  stationary  levels  The  migration  of  agricultural 
fields  in  the  land-use  cycle  continued.   But  it  was  no  longer  an  expanding 
agriculture:  old  land  was  abandoned  as  rapidly  as  new  was  cleared.  After 

1850  abandonment  began  to  over- 
take clearing  (fig.  3)« 
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Figure  3.   —  Trends  in  acreage  of  farms  and  Ijiproved 
farm  land,  1850-1940  (12). 


Dwindling  of  improved  farm 
land,  especially  after  1900,  was 
a  typical  phenomenon ,  save  only 
in  the  tier  of  counties  along  the 
western  border.   On  the  other 
hand,  the  area  of  forest,  which 
had  been  shrinking  continuously 
before  1850,  probably  about  that 
time  reached  a  low  ebb  and  has 
since,  with  the  exception  of  a 
short  period  of  farm  expansion 
before  1919,  been  increasing. 


In  19^0  ,  farms  in  the 
district  numbered  73  thousand 
and  occupied  7«^  million  acres  — •  nearly  three-fourths  of  the  total  land 
area.   Only  3.0  million  acres  of  this  land,  however,  were  improved.   Today 
commercial  farming  is  concentrated  in  two  parts  of  the  district  (fig^  l^) . 
In  the  south,  flue-cured  tobacco  is  still  the  major  crop.   In  the  northwest 


dairying  and  fruit  growing  are  common.   Over  most  of  the  remainder  of  the 
district  a  general  or  a  self-sufficient  type  of  farming  prevails.   But 

depleted  soils,  with 


their  long  history  of 
exploitation,  afford 
only  poor  returns  to 
agriculture .   Nearly 
U5   percent  of  all  farm 
families  received  less 
than  $A00  of  total 
gross  income  from  pro- 
ducts sold,  traded  or 
used  in  1939  (12). 


With  the  gradual 
stabilization  of  agri- 
culture and  suppres- 
sion of  the  clearing- 
abandonment  cycle  since 
about  1900,  a  new 
change  has  begun  to 
take  place  in  the  wood- 
lands of  Piedmont 
Virginia .   The  hard- 
woods of  the  original 
forest,  especially  the 
predominant  oaks  and 
hickories,  have  invaded 
the  pine  stands  —  in 
some  places  becoming, 
and  in  others  promising 
soon  to  become,  the 
major  species.   This  hardwood  invasion  has  been  made  possible  by  the  greater 
permanence  of  fields  and  woods.   The  woods,  under  better  fire  protection, 
have  accumulated  the  layer  of  forest  top  soil  in  which  hardwood  seedlings 
can  establish  themselves  and  thereafter  overtop  and  dominate  the  pine. 
Maintenance  of  a  more  or  less  permanent  forest  cover,  as  contrasted  with 
clearing  and  abandonment,  gives  the  young  hardwood  an  advantage  over  the 
pine,  which  is  less  able  to  tolerate  shade.   Meanwhile  continued  selection 
and  cutting  of  the  more  marketable  pine  from  the  mixed  stands  has  steadily 
increased  the  proportion  of  hardwood  in  the  overstory  (2). 

Development  of  Forest  and  Other  Industry 

In  most  southeastern  coastal  states  the  Piedmont  section  is  the  most 
highly  industrialized.   But  in  Virginia  the  Piedmont  is  primarily  agri- 
cultural. With  39  percent  of  all  land  in  the  State,  the  Piedmont  contains 
U2   percent  of  the  number  of  farms  and  A.5  percent  of  the  land  in  farms.   Its 
industrial  development  is  slight  as  compared  with  the  Coastal  Plain.  Many 
Virginia-Piedmont  industries  are  predominantly  rural  and  local  in  character, 
their  plants,  especially  in  the  field  of  timber  processing,  being  operated 


Figure  U.  —  Proportion  of  cleared  farm  land  in  the  total  land  area  of 
each  county,  19W)  (12).  (Light  cross-hatching,  except  near  District 
of  Columbia,  indicates  forest  concentration,) 


on  a  part-time  basis  by  farmers  and  other  rural  iTorkers.   Urban  population 
is  still  greatly  in  the  minoritj'".   Only  28  percent  of  the  district's 
830,000  population  is  urban,  as  compared  with  nearly  50  percent  (of  a  much 
larger  population)  for  eastern  Virginia.   Nearly  eight-tenths  of  all  em- 
ployed persons  are  engaged  in  agriculture;  while  in  the  rest  of  the  State 
only  about  six-tenths  are  so  employed  (15) . 

Indeed  it  was  agricultural ,  rather  than  industrial ,  development 
which  attended  the  first  exploitation  of  the  forest  resource.   Of  the  tre- 
mendous quantity  of  timber  cut  in  the  course  of  land  clearing  during  the 
long  period  from  settlement  until  the  mid- nineteenth  century,  it  appears 
that  the  greater  portion  was  destroyed;  and  of  that  used,  all  but  a  small 
part  was  used  locally  and  underwent  a  minimum  of  processing.   There  was 
little  timber  industry  or  trade  in  forest  products  ,  for  transportation  was 
too  poor  and  costly,  considering  that  ample  timber  was  still  to  be  had  near 
tidewater. 

After  the  middle  of  the  nineteenth  century,  when  railroads  and  other 
improved  means  of  transport  began  to  make  themselves  felt  in  the  district, 
and  as  the  timber  in  many  communities  became  seriously  depleted,  a  commer- 
cial forest  industry  .began  slowly  to  develop,  based  largely  upon  the  sup- 
plies of  pine.   It  was  an  unspectacular  industry.   There  was  very  little 
large  scale  timber  cutting  or  sawmilling.   Already  patchy  and  scattered  as 
a  result  of  farm- land  clearing  and  abandonment,  the  Piedmont  woods  suppor- 
ted much  the  same  kind  of  industry  that  exists  today  —  a  diffuse  pattern 
of  small,  transient  mills  fed  by  little  woods  operations  selecting  and 
gathering  their  timber  here  and  there  —  producing,  in  total,  a  surpris- 
ingly large  quantity  of  timber  products ,  but  leaving  the  face  of  the  land 
on  the  whole  unchanged. 

In  1822,  as  reported  by  the  Census  of  I^nufactures ,  the  typical 
Piedmont  Virginia  sawmill  employed  only  one  or  two  persons.  Even  in  i860 
the  average  mill  reported  only  three  employees.   By  1880  the  scale  of  saw- 
milling  had  increased  to  an  average  employment  of  four  or  five  persons ,  the 
scale  obtaining  today.  Meanwhile,  in  the  State  of  Virginia  as  a  whole,  the 
scale  of  sawmilling  continued  to  rise.   By  I69O  it  had  exceeded  9  employees 
per  mill,  and  in  1909- "'as  nearly  13  (13) « 

In  the  same  year,  1909,  the  State  of  Virginia  reached  its  peak  in 
lumber  production,  gaining  sixth  place  among  the  States  in  output  (11). 
But  this  peak  and  this  rank  among  the  States  were  achieved  in  Tidewater 
and  in  the  Mountains:   lumbering  in  the  Piedmont  was  continuing  in  much  the 
same  course  as  it  had  followed  before  and  has  followed  since. 

Generally  speaking,  with  perhaps  the  exception  of  textile  manufac- 
ture, the  other  industries  of  the  district  have  experienced  a  slow  and 
unspectacular  development  similar  to  that  of  the  lumber  industry.   In  1939 
there  were  only  235  manufacturing  and  mining  establishments  with  25  or  more 
employees  —  less  than  one-fourth  of  all  such  establishments  in  the  State. 
The  numbers  in  each  type  of  industry  were  as  follows: 
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Farm-product  and  textile  industries  99 

Forest-product  industries  50 

Chemical,  printing,  and  other  light  industry  .  39 

Metal,  machinery,  and  other  heavy  industry  ..,  3^ 

Mines  and  quarries  13 

All  industries  235 

Chief  centers  of  industrial  concentration  are  I^Tnchburg,  with  its 
wide  assortment  of  factories,  particularly  textile  and  clothing  mills;  the 
outskirts  of  Washington,  running  rather  heavily  to  machinery  and  transpor- 
tation equipment;  Danville,  tobacco  and  textile  center;  Martinsville, 
other  towns  in  northern  Henry  County,  and  Rocky  Mount,  where  the  furniture 
industry  is  massed;  Charlottesville  and  Fredericksburg,  textile  towns;  and 
South  Boston,  Farmville ,  and  Bedford,  with  tobacco  and  textile  manufacture 
(18). 


Number    of  decodes  — 


(Clataes  art  overlapping,  borderlir^s  counties 
occording  to  mognitude  of  decade  changes 


The  development  of  these  industrial  centers  has  had  a  marked  effect 
upon  the  distribution  of  population  in  Piedmont  Virginia,  for  increasing 
population  has  characterized  the  industrial  and  better  farming  districts 
of  the  south  and  west,  while  stable  or  declining  population  has  marked 
most  of  the  remainder  of  the  district.   In  figure  5,  where  counties  are 

classified  according 
to  population  growth , 
the  six  areas  of 
most  consistent  in- 
crease mark  the  loca- 
tion of  the  six  in- 
dustrial centers  with 
a  population  of 
10,000  or  more.   All 
the  Counties  without 
cross-hatching  in 
figure  U   have  shown 
a  constant  or  declin- 
ing population  in  two 
or  more  of  the  past 
four  decades. 


e  clossified 
popoloi 


Figure  5. 


Number  of  decades  since  1790  in  which  county  population 
has  increased  (lU) • 
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Section  2. 


THE  FOREST  —  DESCRIPTION,  INVENTORY,  GROWTH 


Land  Use  and  Forest  Ownership 

Forests  cover  nearly  6  million  of  the  10  million  acres  of  land  in 
Piedmont  Virginia.  Most  of  the  land  not  forested  —  3'-2/3  million  acres  of 
it  —  is  in  farms  (fig.  6).  Table  11  ^shows  in  some  detail  the  use  of 

land  —  both  in  the  Piedmont  district  as  a  whole 
and  in  the  two  sections  lying  north  and  south  of 
the  James  River. 


59% 
FOREST 


■'/'///y/Y///7r7. 


1%  PUBLIC 

RESERVED 
I  V.  PUBLIC 
UNRESERVED 


Figure  A.  —  Land  use  and  forest- 
land  ownership,  19A0. 


•  Farm  woodland  comprises  the  major  share 
(61  percent)  of  the  forest;  and  other  small  pri- 
vate ownerships,  most  of  the  rest  (32  percent). 
Larger  industrial  forests  account  for  3  percent 
of  the  total  area:  public  forests,  4  percent. 

Farm  woods  have  an  aggregate  area  of  3*6 
million  acres,  or  49  percent  of  all  farm  land. 
These  woods  typically  occupy  the  ridge  tops  and 
upper  slopes  ,  flanking  the  pastures  and  the 
fields  of  corn,  winter  wheat,  and  tobacco  lying 
adjacent  to  the  narrow  valleys.  The  proportion 
of  farm  area  in  woods  is  highest  in  the  eastern 
Piedmont,  particularly  in  the  counties  south  of 
the  James  River  (table  1  and  fig.  7) ■ 

The  farm  woodlands  are  distributed  among 
nearly  59  thousand  farms:  four-fifths  of  the 
farmers  in  the  district  own  a  portion  of  the 
farm  forest  resource,  the  average  farmer's 
share  amounting  to  55  acres. 


Table  1.  —  Comparison  of  woodland  areas  in 
Northern  and  Southern  Piedmont,  19A0 


Small  and  miscellaneous  private  forest 
holdings  other  than  those  in  farm  ownership  aggregate  1,900,000  acres.   In- 
dividual holdings  range  in  size  ,  for  the  most  part ,  from  a  few  acres  to 

less  than  500.   JThile  forest  holdings 
of  this  type  are  found  throughout 
Piedmont  Virginia ,  they  are  notably 
concentrated  along  the  northeastern 
belt  of  poor  soils,  extending  from 
Fairfax  to  Campbell  County.   In  this 
belt  J  they  result  from  farm  abandon- 
ment and  the  reversion  of  improved 
lands  to  forest,  a  shift  which  has 
been  taking  place  at  an  average  rate 
of  1-1/4  percent  annually  for  the 
past  30  to  40  years. 


Descriptive  item 

Entire 
Piedmont 

Northern 
Piedmont 

Southern 
Piedmont 

Total  unreserved 

forest  (M  acres) 

5,828 

2,iW)6 

3,422 

Farm  woodland 

(M  acres) 

3,612 

1,266 

2,346 

Percent  of  forest 

on  farms 

62 

53 

69 

Land  in  farms 

(M  acres) 

7,354 

2,986 

4,368 

Percent  of  farm- 

land in  woods... 

A9 

42 

54 

Larger  forest  holdings,  of  500 
acres  or  more ,  in  the  hands  of  timber 


2/ Tables  11  and  following  are  in  the  Appendix 
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industries,  total  some  185,000  acres.  A  relatively  minor  factor  in  the 
forest-ownership  pattern,  they  are  confined  chiefly  to  the  mountain  slopes 

and  foothills  of  the 
western  Piedmont  (the 
region  of  old-growth 
hardwoods)  and  to  the 
narrov?  strip  of  lob- 
lolly pine  country  in 
the  southeast. 


About  2^0,000 
acres  of  forest  land  is 
in  public  ownership  — 
local,  State,  and  Fed- 
eral.  Small  portions 
of  the  Jefferson  and 
George  Washington 
National  Forests  extend 
from  the  west  into  Bed- 
ford, Amherst  and  Nel- 
son Counties,  where 
they  include  several 
blocks  of  mountain- 
hardwood  timber.   Five 
small  state  forests  — 
in  Buckingham,  Appomat- 
tox, Cumberland,  Prince 
Edward,  and  Prince  Wil- 
liam Counties  —  are 
located  mainly  upon 
worn-out  farm  lands  now 
reverting  to  forest. 
The  100,000  acres  of 
forest  in  the  Shenandoah  National  Park  and  national  monuments  and  State 
parks  are  reserved  from  cutting  and  are  therefore  omitted  from  considera- 
tion in  all  the  following  data  and  discussion  regarding  forest  resources. 


Figure  7. 


--  Proportion  of  woodland  in  the  total  farm  area 
of  each  county  (12). 


Types  of  Forest  —  Location  and  Extent 

The  principal  types  of  forest  in  Piedmont  Virginia  are  the  upland 
hardwoods,  accounting  for  kl^   percent  of  the  forest  area;  Virginia  pine- 
hardwoods,  2h   percent;  shortleaf  pine-hardwoods,  21  percent:  and  bottom- 
land hardwoods,  6  percent  (table  2).   The  remaining  5  percent  of  the  forest 
is  composed  of  cove  hardwoods,  loblolly  oine-hardwoods ,  white  pine-hardwoods, 
and  redcedar-hardwoods  ,2/'^o'^s  of  which  exceeds  150,000  acres  in  extent. 

Forest  stands  are,  roughly,  half  of  saw-timber  size,  half  of  smaller 
size.   Among  the  smaller  stands  cordwood  greatly  predominates.   The  infer- 
ence, however,  that  Piedmont  forests  are  in  a  fairly  balanced  condition  as 
a  going  concern  and  are  favorably  developed  for  production  of  sawlogs, 
pulpwood  and  other  merchantable  products  is  substantially  modified,  it  will 
be  seen,  by  serious  deficiencies  in  timber  quality  and  stand  density. 


2/See  Glossary,  p.  5A-,  for  explanation  of  these  and  other  special 


terms. 
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The  upland-hardwoods  type  of  forest  occ 
region  on  drier  uplands  and  low ,  rolling  hills 


Table  2. 


—  Forest  area,  by  forest  type  and 
condition  class,  19iO±/ 


Forest  type 


Upland  hardwoods 

Virginia  pine-hardwoodJ. 
Shortleaf  pine-hardwoods 
Bottom-land  hardwoods... 
Other  types 


All  conditions 


M  acres 


2,537.1 

1,391-5 

1,216.6 

334.1 

298.6 


All  types 15.827. 91  100.0l2.710.7l2.708.o|  409.2 


Percent 


U.4 

23.9 

20.9 

5.7 


Saw- 
timber 
stands 


M  acres 


1,189.7 
47  A.  5 
680.8 
192.5 
173.2 


Cord- 
wood 
stands 


M  acres 


1,272.1 
731.2 
476.0 
129.6 

22il 


Repro- 
duction 
stands 


M  acres 


125.3 

185.8 

59.8 

12.0 

26.3 


l/See  also  table  12. 


urs  rather  generally  over  the 
On  the  higher  lands  along 
the  western  border  the 
forest  is  almost  exclusive- 
ly of  this  type  and  may  be 
designated,  here,  as  the 
"mountain-hardwoods"  type. 
Figure  8  indicates  the 
general  location  of  major 
types  of  forest.   No  at- 
tempt has  been  made  to 
show  non-forest  uses ,  or 
to  show  the  patches  of 
intermingled  forest  types, 
as  they  actually  occur  on 
the  ground.   For  this  rea- 
son the  presence  of  upland 


hardwoods  east  of  the  foothills  is  not  indicated. 


In  all  upland-hardwoods  stands ,  93  percent  o 
wood,  measured  in  cubic  feet,  is  in  hardwood  trees, 


Hj^H    Virgmto  pina-fiordwoods 
K*X*I^    Uptond  hordwoodt 

^^^1    Bottoffilond   tiordwoodB 


^  I    Shortl«al   p(nt-hard«ood« 

0    Loblolly  pina-hordwoods 


f- 


AMHERST         \        i  ,       _ 

'"i'A'x  v.).  BUCKINGHAM         /      J        !      POWHATAN 

BEOFtWD  /  \  /  ^^^       \  { 


Figure  8.  —  Major  forest  types. 


f  the  total  quantity  of 
and  two-thirds  of  this 
is  oak  (table  13) . 
Typical  oaks  are 
the  scarlet ,  black , 
white ,  chestnut , 
northern  red, 
southern  red ,  and 
post  oaks.   The 
moister  and  more 
fertile  sites  en- 
courage yellow- 
poplar  and  ,  toward 
the  east,  sweetgum; 
while  the  very  dry, 
infertile  ridges  run 
heavily  to  oak  and 
hickory. 

The  extent  of 
the  different  stand 
conditions  —  saw 
timber,  cordwood, 
and  reproduction  is 
illustrated  for  the 
upland-hardwoods 
type  in  figure  9  > 
and  for  the  other 
types  in  figures  10 
through  l6. 


-12- 


TOTAL    AREA   -  2,587,100  ACRES 
44  4%  Of    ENTIRE    FOREST 


REPRODUCTION 


The  Virginia  pine -hardwoods  type  occurs  rather  generally  in  the 
Northern  Piedmont  (north  of  the  James  River)  and  in  the  western  part  of 

the  Southern  Piedmont,  extending  into  the  foot- 
hills up  to  altitudes  of  1,000  feet  or  more.   The 
type  includes  a  considerable  acreage  of  nearly 
pure  pine  stands  ,  and  on  about  50  percent  of  the 
total  area  hardwoods  make  up  less  than  a  fourth 
of  the  number  of  dominant  trees.   The  average 
stand  is  72  percent  softwood  (in  terms  of  cubic 
feet);  of  this  softwood,  85  percent  is  Virginia 
pine,  1Z^  percent  shortleaf  pine.   Oaks,  hickory, 
yellowpoplar  and  sweetgum  are  the  chief  hardwoods. 


1 


\ 


'//////}»»» 


SAW   TIMBER 


OLO-GROWTH 


Figure  9.   —  Extent  of  for- 
est conditions  in  the 
upland-hardwoods  type. 


The  Virginia  pine  tjrpe  is  the  characteris 
tic  forest  to  invade  worn-out  old  fields  and 
burned-over  areas  in  the  northern  and  western 
Piedmont.   Virginia  pine  reproduces  aggressively 
At  10  years  of  age  or  earlier, 
trees  begin  to  bear  fair  an 
nual  crops  of  seed.   Short, 
crooked,  limby,  and  short- 
lived, however,  this  pine  is  the  least  desirable  of 
the  Piedmont  pines.   Stands  begin  to  break  up  at  ^0  to 
60  years ,  by  which  time  a  scattering  of  hardwoods  has 
usually  taken  possession  of  the  ground.   The  result, 
often  is  conversion  of  the  forest  to  the  upland-hard- 
woods type. 


TOTAL    AREA-  1,216,600  ACRES 
209%  OF    ENTIRE    FOREST 


The  shortleaf  pine  hardwoods  \.Y9Q  ,   on  the  other 
hand,  is  the  Piedmont's  chief 
lumber  type.   Its  range  is 
confined  largely  to  the  east- 
ern half  of  the  Southern  Pied- 
mont ,  with  a  limited  extension 
into  the  southeastern  corner 
of  the  Northern  Piedmont. 


REPRODUCTION 


SAW    TIMBER 


OLO-GROWTt 


TOTAL    AREA-    1,391,500  ACRES 
23  9%  OF    ENTIRE    FOREST 


REPRODUCTION 


SAW    TIMBER 


OLD-GROWTH 


Figure  10.  —  Extent  of  for- 
est conditions  in  the 
Virginia  pine-hardwoods 
type. 


Figure  11.  ~  Extent  of  for- 
est conditions  in  the 
shortleaf  pine-hardwoods 
type. 


A  better  formed  tree 
than  Vire-inia  pine  ,  shortleaf 

pine  is.  however,  much  less  aggressive  in  its  re- 
producing habits .   But  its  more  rapid  height 
growth  and  longer  life  permit  it  to  win  out  on 
the  better  sites .   Within  its  range  it  fills  much 
the  same  puoition  in  old-field  and  hardwood  suc- 
cession as  does  Virginia  pine  farther  north  and 
west. 
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The  typical  shortleaf  pine-hardwood  forest  is  about  seven-tenths 
pine  and  three-tenths  hardwood,  with  shortleaf  pine  comprising  88  percent 

of  all  the  pine  (measured  in  cubic  feet)  and 
Virginia  pine,  most  of  the  remainder.  Hardwood 
composition  is  sLiiilar  to  that  associated  with 
Virginia  pine . 


TOTAL    AREA -334.100   ACRES 
5,7%  OF    ENTIRE    FOREST 

60- 

^           80- 

z 

«■            40- 
20- 

',    .  ■-',',  '.','.  ■/' 

REPRODUCTION 
CORDWOOO 

SAW   TIMBER 

SECOND- 
GROWTH 

OL0-6ROWTH 

■ 

Figure  12.  —  Extent  of  for- 
est conditions  in  the 
bottomland-hardwoods  type. 


The  bottomland-hardwoods  type  occurs 
along  river  and  stream  margins  and  bottoms , 
particularly  in  the  broader  valleys  to  the 
east.   Oak  is  here  a  minor  species,  but  several 
of  the  region's  most  valuable  veneer  and  lumber 
hardwoods  are  common.  Yellowpoplar  and  sweetgum 
constitute  about  one-third  of  the  stand  and  are 
distinctly  more  prominent  than  any  other  trees. 
The  remainder  is  composed  of  a  great  variety  of 
trees,  among  which  ash,  red  maple,  sycamore, 
birch,  willow,  Cottonwood,  water  and  willow  oaks, 
elm,  holly,  and  white  oak  occur  most  frequently. 


The  cove- 


hardwoods  type  is 
confined  to  the  western  belt  of  mountains  and 
foothills.   There  it  is  found  on  the  deep, 
moist  soils  of  the  lower  slopes  and  stream 
coves,  chiefly  those  facing  in  a  northerly  or 

easterly  direction. 


TOTAL    AREA -96,400   ACRES 
16%  OF    ENTIRE    FOREST 


REPRODUCTION 


SAW   TIMBER 


TOTAL    AREA  -  109, 700   ACRES 
2  6%  OF    ENTIRE    FOREST 


OLD -GROWTH 


Figure  lU.  --  Extent  of  for- 
est conditions  in  the  lob- 
lolly pine-haKlwoods  type. 


Yellowpoplar 
—  favored  for  ven- 
eer, lumber,  and 
small  dimension 
stock  —  is  the 
most  important  tree, 
constituting  more 
than  half  of  the 
average  standi 
Northern  red  oak, 

one  of  the  best  of  the  red  oaks  ,  with  its  good 
form,  rapid  growth,  and  clean  lower  stem,  is 
next  in  rank.  Miite  and  chestnut  oaks,  hickory, 
dogwood,  red  maple,  ash,  and  hemlock  each  comprise 
2  percent  or  more  of  the  stand. 


Figure  13.  —  Extent  of  for- 
est conditions  in  the 
cove-hardwoods  type. 


The  loblolly  pine-hardwoods  type  occupies 
a  narrow  belt  along  the  eastern  edge  of  the  district  in  the  south.  A  high- 
ly prized  timber  tree,  fast-growing  in  both  height  and  diameter,  the 
loblolly  pine  is  nevertheless  of  minor  interest  in  the  Piedmont  because  of 
its  limited  range. 

Nearly  three-fourths  of  the  stand  is  pine  and  nearly  two-thirds , 
loblolly  pine.  Shortleaf  pine  is  the  chief  associate.  Among  the  hardwoods 
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sweetgum,  yellowpoplar ,  white  oak,  and  red  oaks  are  outstanding. 


The  white  pine-hardwoods  type  is  ILiiited  almost  entirely  to  Patrick 
County,  in  the  southwest,  where  it  represents  the  eastern  fringe  of  more 

extensive  areas  of  white  pine  in  the  mountains. 
The  white  pine,  itself,  makes  up  L3   percent  of  the 
stand,  and  other  pines  and  hemlock,  l6  percent   - 
leaving  a  balance  of  hardwoods, 
chiefly  oaks,  of  A-l  percent. 


Z 

TOTAL    AREA -36,000  ACRES 
0.6%  OF   ENTIRE   FOREST 
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Figure  15.  —  Extent  of  for- 
est conditions  in  the  white 
pine-hardwoods  tj^e. 


The  redcedar  hardwoods 
type  is  largely  confined  to 
the  Northern  Piedmont.   The 
type  is  found    usually  in 
small  scattered  patches  -  on 
dry,  limestone  ridges  and 
hilltops  in  the  west.   Not  in- 
cluded here  are  the  red -cedar 
hedgerows  or  the  scattered 
trees  so  commonly  left  in  pas 
tures  for  shade. 


T0T4L  AREA -16,500  ACRES 
0.3  V.  OF  ENTIRE  FOREST 


REPRODUCTION 


SAW    TIMBER 

SECONO- 
GROWTH 


Figure  16.  —  Extent  of  for- 
est conditions  in  the 
redcedar-hardwoods  type. 

Quality  and  General  Condition  of  Forest  Stands 

While  some  timber  stands  in  the  district  are  in  good,  productive 
condition,  yet  by  and  large  the  forests  present  a  picture  of  abuse  and 
decadence  -  fire  and  pest  damage,  overcutting,  and  general  poor  manage- 
ment , 

Some  of  the  more  hopeful  aspects  of  the  situation  are  these:  a 
total  area  of  second-growth  saw  timber  stands  not  recently  cut  over  amount 
ing  to  2  million  acres,  35  percent  of  all  the  forest  --  about  100,000  acres 

of  old-growth  stands  a  considerable  acreage  (partly  included  with  the 

uncut  stands)  of  old-  field  pine  which  originated  in  tlie  land- abandonment 
crisis  after  1920  and  now  supports  well  stocked  pulpwood  and  small  sawlog 
timber.   Furthermore,  a  small  but  apparently  increasing  proportion  of  farm- 
ers and  other  woods  owners  are  making  a  conscious  effort  to  practice  forest 
management  for  sustained  income. 

But  against  these  hopeful  aspects,  and  greatly  outweighing  them,  are 
the  factors  responsible  for  widespread"  forest  deterioration. 

Forest  fire  is  possibly  the  most  serious  of  these.   Nearly  a  fourth 
of  the  forest  shows  evidence  of  fire,  and  13  percent  of  all  stands  are 


-15- 


markedly  damaged.  Many  fires  kill  the  timber;  others  burn  the  base  of  the 
trees,  opening  the  way  for  the  entrance  of  rot.  Fire  injury  is  especially 
great  in  sa^v-tiraber  stands  of  the  hardwood  types  and  of  shortleaf  pine. 

Furthermore ,  when  they  are  weakened  by  fire  or  other  destructive 
agencies ,  trees  are  laid  open  to  attack  by  insects ,  such  as  the  hickory 
bark  beetle,  oak  pin-hold  borers,  and  southern  pine  beetle.  The  pine 
beetle  has  been  particularly  destructive  across  the  central  part  of  the 
district.  Another  insect,  the  locust  borer,  has  virtually  stopped  the 
planting  of  black  locust,  a  valuable  tree  for  erosion  control  and  for 
fence  posts  and  other  products. 

Equal  responsibility,  along  with  fire,  for  depleted  forests  falls 
upon  the  practices  used  in  harvesting  timber  —  heavy  cutting,  with  no 
provision  for  regenerating  the  valuable  kinds  of  trees;  and  the  creaming 
process ,  wherein  the  pines  and  a  few  favored  hardwoods  are  cut ,  leaving  a 
thin  stand  of  culls  and  undesirables  in  possession  of  the  ground.   Such 
practices  arise  largely  as  a  part  of  the  whole  farm-woods  problem  —  the 
scattered  ownership  pattern;  the  indifference  of  farmers,  especially  ten- 
ants, to  the  forestry  side  of  their  business;  lack  of  contact  with  satis- 
factory timber  markets;  uncontrolled  stumpage  sales  to  contractors  and 
others  whose  only  interest  in  the  woods  is  maximum  immediate  profit. 

The  prevalence  of  heavy  cutting  is  reflected  in  the  present  age  of 
timber  stands.  Short  timber  rotations,  the  predominance  of  fuel  wood  as 
a  forest  product,  generations  of  farm  clearing  and  hit-or-miss  restocking 
of  timber  have  created  a  predominantly  young  forest.  The  average  age  of 
saw- timber  stands  of  pine  is  about  ^O  years;  of  upland  hardwoods,  about 
70  years.  The  entire  forest  averages  only  39  years  of  age,  with  less  than 

5  percent  of  the  stands  100  years  or  older. 

Finally,  along  with  forest  depletion  has  gone  the  depletion  of  for- 
est sites  through  woods  burning,  soil  erosion,  and  destructive  cropping. 
It  has  bsen  estimated  (1£)  that  90  percent  of  all  Piedmont- Virginia  soils 
are  subject  to  moderate  or  serious  sheet  erosion.  Perhaps  partly  as  a  re- 
sult of  deteriorated  sites ,  the  little-leaf  disease  of  pine  has  invaded 
the  district,  and  is  now  prevalent  in  the  belt  of  counties  from  Charlotte 
to  Louisa  (2.) . 

A  picture  of  two  forest  stands  typical  of  Piedmont  Virginia  appears 
as  figure  1?.  While  there  is  a  fair  stocking  of  very  small-size  trees, 
the  numbers  of  trees,  even  in  the  saw-timber  stand,  drop  off  rapidly  above 

6  inches.   In  saw-timber  stands  of  the  shortleaf  pine-hardwoods  type  in 
the  section  south  of  the  James  River  the  total  quantity  of  wood,  in  cords, 
in  trees  6  inches  and  larger  in  diameter  is  only  about  6l  percent  of  rea- 
sonably full  stocking,  as  judged  by  the  densest  10  percent  of  the  stands. 
A  similar  comparison  for  the  upland  hardwoods  of  the  Northern  Piedmont 
shows  only  U9   percent  stocking.  This  is  essentially  what  is  to  be  found 
throughout  the  Piedmont  forest,  where  the  average  stocking  of  timber  in 
cordwood  and  saw- timber  stands  runs  about  LJ]   percent  of  that  in  the  heavi- 
est stocked  10  percent  for  pine  types,  51  percent  for  hardwood  types. 
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A -SAW-TIMBER    STANDS 

OF 

SHORTLEAF    PINE  -  HARDWOODS 

IN  THE 

SOUTHERN    PIEDMONT 


The  secondary  position  of  pine  and  other  softwoods  and  the  prominent 
place  held  by  the  less  desirable  species,  even  in  softwood  types  of  forest, 

is  illustrated  also  in 
figure  17 ,  even  though 
the  considerable  number 
of  cull  trees  in  these 
stands  has  not  been 
shown.   In  the 
shortleaf-pine  forest, 
hardwoods  —  chiefly 
oaks,  sweetgum,  per- 
simmon, ironwood,  and 
hickory  —  dominate  the 
understory,  further 
evidence  of  the  aggres- 
siveness of  hardwood 
reproduction  under 
forest  conditions. 
Hardwoods  predominate , 
also ,  among  the  larg- 
est trees,  the  result 
of  heavy  cutting  of 
pines  in  these  sizes. 


Tree  diwnetef  (ia) 
NUMBER    TREES: 

Ytllow    pines 

other  Mitwoods 

Oaks 

Other  hardwoods 
All  trees 


ill  i.ll  i.ll  !■■. -°-. 


5e.4 

24.1 
690 
160.9 


333 

li.e 

26.9 

33.1 


312.4      105  4 


325 

5.5 
16.7 
15.4 
70.1 


10 

22.1  135 

1.9  0.9 

8.2  5.1 

8.0  3.9 

402  214 


67 
0,5 
2.8 

124 


2.5 
0.2 
1.5 
1.5 
5.7 


0.6 
0.9 
2.6 


0J3 
0.4 
1.0 


0.4 
0.4 
1.0 
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-  CORDWOOD  STANDS 
OF 
UPLAND  HARDWOODS 

IN  THE 
NORTHERN  PIEDMONT 
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Tree  diometer  (in.) 
NUMBER    TREES: 

Yellow   pines 

Other  softwoods 

Ooks 

Other  hardwoods 
All  trees 


8.5 

15.8 

122.3 

137.7 

284.3 


2.7 

4.4 

52.5 

22.6 

824 


1.3 

1.9 

24.9 


1.0 
0.7 
11.5 


H.9       3.1 
400       18.3 


0.3 
0.2 
7.5 
3.1 


0  1 
0.1 
4.2 
1.5 
5.9 


0.6 
0.5 


0.1 
0.2 
0.3 


0.1 
0.1 
02 


0.2 

0.2 


Figure  17.  —  Numbers  of  trees  and  total  quantity  of  wood  per  acre 
in  two  typical  forest  stands. 


Quality  of  Forest  Sites 

Judged  by  standards  of  site  quality  for  the  southeastern  United 
States,  or  even  by  conditions  in  adjoining  districts  to  the  east  and  south; 
the  quality  or  productivity  of  forest  lands  in  Piedmont  Virginia  is  low. 
For  all  pine  and  pine-hardwood  stands,  the  average  height  of  dominant 
pines  at  50  years  (site  index)  is  57  feet,  as  compared  with  6l  feet  for 
the  Piedmont  district  of  North  Carolina  and  67  feet  for  coastal  Virginia. 
As  table  3  shows,  only  one-fifth  of  the  pine  forest  is  on  70-foot  or 
better  sites. 


Forest  site,  measured  in  terms  of  pine  productivity,  reveals  a 


rather  well  defined  geographical  pattern  within  the  district ,  improving 
toward  the  south  and  toward  the  east  (fig.  18).   In  general,  there  is  lit- 
tle relation  between  pine-site  quality  and  the  produc- 
tivity of  the  soils  for  agriculture. 


l^ble  3.  —  Pro- 
portion of  aita 
classes  in  the 
pine  and  pine- 
hardwood  forest 


Site- 

index 

Percent 

class 

of  area 

(feet) 

AO 

8 

50 

36 

60 

36 

70 

15 

80 

k 

90 
All 

1 

sites 

;oo 

Poor    tits  (index  r«ts    fhon    52!^) 
Foir   s)ta  (indax   52  !{  —  57  Ij  ) 
B«sl  sit«  (index  more   ihon  57  I^  ) 


Figure  18.  —  Location  of  three  generalized  site  classes  of  forest  land, 
based  upon  height  growth  of  shortleaf  and  Virginia  pines. 


Quantity  of  Saw  Timber  in  Board  Feet 

The  total  quantity  of  timber  in  sound  trees  of  sawlog  size  in 
Piedmont  Virginia  is  7.6  billion  feet,  board  measure  —  an  average  of 
1,310  board  feet  per  acre  of  forest  land  (table  17).  With  UO   percent  of 
the  State's  forest  area,  the  Piedmont  contains  only  31  percent  of  the  saw 
timber,  the  average  stocking  per  acre  being  nearly  one-fourth  less  than 
that  for  the  State  as  a  whole.  Again,  average  stocking  per  acre  in  Pied- 
mont Virginia  is  less  than  60  percent  of  that  in  Piedmont  North  Carolina. 

About  four-tenths  of  the  total  board-foot  volume  is  in  pine  timber. 
Ninety-five  percent  of  the  total  is  in  stands  of  saw-timber  size ,  the 
remainder  occurring  in  isolated  trees  scattered  through  cordwood  and  re- 
production stands  (table  A). 

Greater  forest  area  and  a  23  percent  heavier  stocking  of  saw  timber 
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in  the  Southern  Piedmont  put  nearly  two-thirds  of  all  the  saw  timber  in 
this  section.   Volumes  of  the  major  lumber  species  —  loblolly  and  shortleaf 

pines  and  yellowpoplar  —  are 
heavily  concentrated  in  the 

Table  U.   —  Board-foot  volume,  by  t^^e  species  and  SoUthsm    Piedmont. 


forest  condition,  ISUOtf 


Tree  species 


Softwoods: 

Shortleaf,  loblolly  pines 

Virginia  pine 

Other  softwoods 

All  softwoods 

Hardwoods: 

Northern  red  oak 

Other  red  oaks 

White  oaks ;  .  . . 

Red  neple 

Sweetgum 

Yellowpoplar 

Hickory 

Other  hardwoods 

All  hardwoods 


All  conditions 


Million 
bd.  ft. 


1,973.9 

1,058. A 

116.6 


?.148-? 


437.7 
686.5 

1,261.7 
108.  A 
2/.3.3 

1,002.2 
25A.6 


A.A61.5 


All  species |  7.610.4 

1/See  also  tables  H  and  15. 


Percent 

26.0 

13.9 

1.5 


J^l^ 


5.8 
9.0 

16.6 
1.4 
3.2 

13.2 
3.3 
6.1 


5876 


Saw- 
timber 
stands 


Million 


bd.  ft. 


1,861.1 
966.7 
108.0 


2,???-e 


430.7 
649.6 
1,199.8 
101.0 
233.4 
963.9 
239.1 
444.0 


^-261.5 


10O.0l7.197. 3 


Nonsaw- 

timber 

stands 


Million 


bd.  ft. 


112.8 

91.7 

8,6 


213.1 


7.0 
36.9 
61.9 
7.4 
9.9 
38.3 
15.5 
2g.l 


200.0 


W-l 


the  1^-  and  l6-inch  classes  account  for  A-A-  perc 
and  the  lA--inch  class  alone,  25  percent.   Only 

in  trees  26  inches  and 


HARDWOODS 

4.S  eilllon   bd.ft. 


The  Contribution  of 
the  different  sizes  of  trees 
to  the  total  quantity  of  saw 
timber  in  the  district  ap- 
pears in  figiare  19.   This 
figure  reveals  clearly  the 
predominance  of  small-size 
trees.   Two-thirds  of  the 
quantity  of  softwood  timber 
is  in  trees  of  the  two  small- 
est merchantable  diameter 
classes,  the  10-  and  12-inch 
classes;  and  36  percent  is 
in  the  10-inch  class  alone. 
In  the  case  of  hardwoods  the 
two  smallest  diameters 
assigned  board-foot  volume, 
ent  of  the  timber  volume; 
8  percent  of  all  timber  is 
larger  in  diameter. 


Further  commentary  on  the  small  diameter  and 
poor  stocking  of  saw-timber  stands  is  suggested  by 
the  fact,  illustrated  in  figure  20,  that  more  than 
half  of  all  such  stands  contain  less  than  2,000 


Figure  19.  ~  Distribution  of 
total  quantity  of  saw  tim- 
ber by  tree  diameter  (se'' 
also  table  16). 


Figure  20.  —  Distribution  of  forest  area  and  quantity  of  saw  tiniber  in 
saw-tijnber  stands,  by  timber-density  class. 


board  feet  of  saw  timber  per  acre;  and  that  only  about  ?  percent  of  them 
contain  6,000  board  feet  or  more.   It  is  true  that  the  distribution  of  the 
quantity  of  saw  timber  presents  a  somewhat  more  favorable  picture,  with 
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more  than  three.-fourths  of  all  saw  timber  occurring  in  stands  of  2,000 
board  feet  or  more  per  acre.  However,  the  averages  of  figure  20  apply 
to  the  fourth-acre  patches  of  forest  that  comprised  the  Forest  Survey  in- 
ventory sample,  and  not  to  entire  blocks  of  timber.   Consequently  logging 
chances  on  any  50-acre  farm  woodland  or  500-acre  commercial  property  are 
more  likely  to  approach  average  —  1,000  to  2,000  board  feet  per  acre  — 
than  figure  20  suggests. 

Quantity  of  Wood  in  Cords 


The  sawlog  component  of  Piedmont-Virginia  forests  represents  less 
than  one-third  of  the  total  cubic  quantity  of  wood  in  trees  5  inches  and 
larger  in  diameter.  The  greatest  share  of  this  total  volume  —  approach- 
ing one-half  of  it  —  is  contributed  by  trees  of  less  than  sawlog  size, 
(cordwood  trees).   Cull  trees  and  upper  stems  of  sawlog  trees  account  for 
additional  amounts  (table  5)«  This  small  and  low-grade  material  is  an 
important  source  of  such  products  as  pulpwood,  fuel,  fence  posts,  and  sub- 
standard sawlogs. 


feble  5.  —  Cordwood  volume,  by  tree  apecies  and  type  of 
material .  19A0i/ 


Tree  species 


Softwoods: 

Shortleaf ,  loblolly  pines 

Virginia  pine 

Other  softwoods 

All  softwoods 

Hardwoods: 

Northern  red  oak 

Other  red  oaks 

White  oaks 

Red  maple 

Sweetgum 

Yellowpoplar 

Hickory 

Other  hardwoods 

All  hardwoods 

All  species 


All 
material 


M  cords 


13,A8A.6 

8,895.6 

621.  ^ 


23.001. 


2,732.7 
7,710.9 
15,609.4 
2,191.4 
2,650.2 
8,237.1 
3,122.0 


49.675.4 


Saw-timber  trees 


Sawlog 
material 


M  cords 


5,812.5 

2,702,2 

26^.1 


8.778.8 


1,055. 
1,987. 
3,709. 

298. 

590. 
2,707. 

823. 
1.282. 


i2.4?4-7 


Upper 
stems 


M  cords 


1,640.3 
872.3 
i^.6 


iM 


663.0 

1,078.3 

2,022.8 

171.6 

351.9 

1,470.3 

434.4 

738.9 


6.931.2 


72. 677.0 1 21. 233. 5  9.497.4133.793.818.152.3 


Cordwood 
trees 


M  cords 

5,745.8 

4,342.3 

269.6 


10t??7.7 


695.6 
3,933.4 
7,897.5 

899.8 
1,538.7 
3,485.7 
1,618.1 
3. 267-3 


2?. 4^6-1 


Cull 
trees 


M  cords 


286.0 
978.8 


1.22M 


319.1 
712.0 

1,979.4 
821,5 
169.1 
573.7 
245.9 

2.032.7 


6 ,8?? -4 


i/See  also  tables  18  and  19  and  fig.  21. 


Not  included 
in  table  5  are  some 
2.9  million  cords  of 
blight-killed  chest- 
nut still  standing 
along  the  western 
border  of  the  district, 
2.2  million  cords  of 
it  in  trees  13  inches 
and  larger  in  diameter. 
Besides  its  use  for 
fuel,  posts,  and  lum- 
ber, the  dead  chestnut 
of  this  area  provides 
raw  material  for  three 
plants  manufacturing 
tannin  extract ,  and 
for  one  pulp  mill 


The  cordwood  inventory,  which  includes  both  hardwood  and  softwood 
trees  5  inches  and  larger  in  diameter,  reveals  more  clearly  than  the  board- 
foot  inventory  the  predominance  of  hardwood  timber  in  the  district.  About 
A-9~2/3  million  cords,  or  68  percent  of  total  cordwood  volume,  is  hardwood. 
In  the  Northern  Piedmont,  hardwood  comprises  76  percent  of  cordwood  volume; 
in  the  Southern  Piedmont,  63  percent.   Of  this  great  quantity  of  hardwood, 
oaks  make  up  52  percent:  yellowpoplar,  17  percent.   These  two  hardwoods  — 
together  with  the  two  chief  softwoods ,  shortleaf  and  Virginia  pines  —  ac- 
count for  more  than  three-fourths  of  the  total  volume  in  cords. 

As  regards  tree  diameter,  nearly  three-fourths  of  cordwood  growing 
stock  (excluding  cull  trees  and  hardwood  tops)  is  in  trees  of  small  size, 
less  than  13  inches  in  diameter.  More  than  a  third  of  it  is  in  8-inch 
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and  smaller  trees  (table  20). 


HARDWOODS 

50  Million   cords 


The  57-1/2  million  cords  of  wood  in  sound  growing  stock  represents 

an  average  of  9*9  cords  per  acre  of  forest  land 
(table  21)  —  a  poorer  average  stocking  than  is 
found  in  adjoining  districts,  both  in  Virginia 
and  in  North  Carolina. 


; SOFTWOODS 

-Cordwood    >  23  Million  cords 

trees- 


-Upper 
Stems- 


Figure  21.  —  Distribution  of 
total  quantity  of  wood  in 
cords,  by  type  of  material. 


Quantity  of  Forest  Products  —  Summary  and  Appraisal 

Tlie  inventory  of  timber  resources  in  Piedmont  Virginia  has  brought 
out  a  number  of  striking  characteristics  of  the  forest:  a  preponderance  of 
hardwood,  suitable  chiefly  for  the  lower-value  uses  —  a  deficiency  of 
large-size  timber  usable  for  veneer  and  sawed  products  —  a  high  proportion 
of  those  classes,  grades,  and  species  of  timber  avoided  in  all  but  fuel- 
wood  cuttings.   In  the  last  analysis,  any  appraisal  of  the  capacity  of  the 
district's  forests  to  produce  income  for  its  people  must  be  based  upon  an 
inventory  of  the  actual,  usable  timber  products  that  are  or  will  become 
available  for  harvest  —  for  only  as  they  may  be  converted  to  sawlogs,  pulp- 
wood,  fuel  wood,  and  other  real  products  do  the  board  feet  and  cords  of 
forest  timber  take  on  meaning  as  a  source  of  livelihood. 

The  highlights  of  such  an  inventory  are  presented  as  table  6,  which 
shows  the  quantity  of  material  suitable  for  each  of  a  few  key  uses,  and 
the  relation  of  this  quantity  to  the  total  amount  pf  wood  available  for 
all  uses.  No  attempt  has  been  made  to  assign  each  kind  of  timber  exclu- 
sively to  one  use,  and  hence  there  is  some  duplication  in  the  table  which 
must  be  kept  in  mind  in  interpreting  it.   For  example,  the  material  shown 
as  suitable  for  veneer  logs  and  crosstie  bolts  is  included  also  in  the 
inventory  of  sawlogs.   From  this  it  follows  that  the  percentages  in  the 
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last  column  of  table  6  add  to  more  than  100 . 


Nearly  three-fourths  of  the  timber  in  the 

Table  6.  —  Volume  inventory  of  timber  resources,  according 
to  type  of  material  or  typical  use,  19A0 


type   of  material 

Topical  use 

Total  volume    1 

In 

units 

of 

measure 

In  percent 
of  total 

forest 
inventory 

Yellowpoplar,  white  oak,  etc. 
logs  16"  and  larger 

Veneer 
logs 

630,600 
M  bd,  ft. 

2 

Loblolly,  shortleaf,  white 
pine,  hemlock  saw  timber 

Favored  softwood 
sawlogs 

2,071,200 
M  bd.  ft. 

10 

Virginia  pine  saw  timber 

Other  softwood 
sawlogs 

1,058,400 
M  bd.  ft. 

5 

Hardwood  saw  timber 

Hardwood 
sawlogs 

4,^61,500 

17 

Oak  logs  12"  and  larger 

Cross- tie 
bolts 

40,962 
M  pieces 

7 

All  cedar  and  specialty 
woods 

Specialty  products, 
fence  posts 

834 
M  cords 

1 

Straight,  clear  loblolly, 
shortleaf,  Virginia  pine 

Poles 

18,923 
M  pieces 

3 

Yellow  pine  small  trees, 
large  tops,  usable  culls 

Softwood 
pulpwood 

U,233 
M  cords 

19 

Hardwood  ditto  and  standing 
dead  chestnut 

Hardwood 
pulpwood 

9,260 
M  cords 

12 

All  small  trees,  tops,  culls 
of  fuel-wood  species 

Fuel  wood 

53,773 
M  cords 

72 

district  is  of  a  type 

suitable  primarily  for 
fuel  wood,  although 
some  of  this  same  tim- 
ber is  also  usable  for 
pulpwood.   (Much  of  it 
probably  has  its  high- 
est use  as  growing 
stock,  to  be  reserved 
for  future  production 
of  larger-size  timber) . 
On  the  other  hand,  the 
small  proportion  of 
timber  suitable  for 
veneer  logs,  cross- 
tie  bolts  ,  specialty 
products,  and  poles  is 
striking. 


Growth  of  Forest  Stands 


The  current  annual  net  growth  of  timber  in  Piedmont  Virginia  -  that 
is ,  the  amount  by  which  growing  stock  was  expected  to  increase  during  19^0 , 
with  allowance  for  tree  mortality  but  before  deduction  for  cutting  -  is  625 
million  board  feet  of  saw  timber,  or  3'A  million  cords  of  all  material 
(tables  22,  23,  and  2^.) .  This  total  net  growth  represents  an  average  of 
109  board  feet  or  si:x:-tenths  of  a  cord  per  acre  of  forest  —  8.2  and  5-9 
percent,  respectively,  of  growing  stock.  The  net  growth  is  proportioned 
among  the  various  kinds  of  trees  as  follows,  in  percent: 


Shortleaf,  loblolly  pines 

Virginia  pine  

Other  softwoods  

Oaks  

Gums  and  yellowpoplar  . . . 

Other  hardwoods  

All  species 


Percent  of 

Pel 

rcent  of 

saw-timber 

growth  of 

growth 

all 

material 

25 

22 

21 

22 

1 

1 

25 

25 

20 

18 

8 

12 

100 


100 
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And  the  percentage  of  net  growth  in  each  condition  of  forest  stands  is  — 


Saw-timber  stands  

Cordwood  and  reproduction  stands 
All  stands  


Percent  of 

Percent  of 

saw-timber 

growth  of 

growth 

all  material 

72 

5^ 

28 

46 

100 


100 


The  proportion  of  net  growth  contributed  by  softwoods  is  markedly  greater 
than  the  proportion  of  softwoods  in  the  growing  stock  itself:  the  board- 
foot  growth  of  these  trees  amounts  to  9'3  percent  of  growing  stock,  as 
compared  to  7.6  percent  for  hardwoods.   The  corresponding  percentages  for 
growth  in  total  volume  are  7.4  for  softwoods,  5-2  for  hardwoods. 


Tfeible  7-   —  Current  annual  net  growth  per  acre, 
by  forest  type  and  condition,  1940=/ 


Forest  type 


Saw- timber 
stands 


Cordwood  and 

reproduction 

stands 


Cord 


Bd.  ft. 


Cord 


However,  rates  of  growth  for 
both  hardwoods  and  softwoods  are 
relativelj^  high.   Tlie  145  board 
feet  per  acre  per  year  growth  in 
saw  -timber  stands  of  the  upland- 
hardwoods  type  (table  7)  exceeds 
by  more  than  10  percent  the  corre- 
sponding rate  for  Piedmont  North 
Carolina,  where  this  forest  type 
is  also  of  major  importance.  And 
there  are  a  number  of  other  isolated 
cases  in  which  the  growth  rate  of 
Piedmont-Virginia  woods  exceeds  that 
in' the  districts  to  the  south  and 
east.   While  the  over-all  average  growth  falls  short  of  the  growth  in  these 
neighboring  districts,  it  is  nevertheless  true  that,  considering  the  deple- 
ted condition  of  forest  sites  and  growing  stock,  productivity  in  terms  of 
growth  is  at  a  high  level. 


Loblolly  pine-hardwoods, 
Shortleaf  pine-hardwoods 
Virginia  pine-hardwoods. 
Bottom-land  hardwoods . . . 

Cove  hardwoods 

Upland  hardwoods 


All  types. 


Bd.  ft. 

262 
176 
182 
183 
2A0 
UL 


168 


0.98 
0.79 
0.79 
0.79 
0.88 
0.58 


0.70 


31 
55 
60 
59 
108 


Jl 


0.38 
0.60 
0.56 
0.52 
0.80 
OJA. 


O^iL 


l/See  also  table  25. 


Two  factors,  chiefly,  contribute  to  the  rapid  growth  of  Piedmont- 
Virginia  forests.   The  typical  stands  of  small-size  and  rather  poorly 
stocked  timber  are  in  optimum  position  to  increase  existing  volume  rapidly 
with  a  minimum  tree-mortality  loss.   Following  from  this,  and  even  more 
important  to  rapid  growth  in  most  stands,  is  the  great  number  of  trees 
just  below  merchantable  size,  having,  initially,  no  volume;  the  recruitment 
of  such  trees  into  the  ranks  of  merchantability  during  each  growing  season 
increases  the  growth  of  the  stand  by  the  entire  amount  of  their  final  vol- 
ume.  Of  the  l68-board-foot  growth  per  acre  in  saw-timber  stands,  86  board 
feet,  or  a  little  more  than  half,  is  due  to  recruitment  of  small  trees,  and 
mure  than  90  percent  of  board-foot  growth  in  nonsawtimber  stands  is  re- 
cruited volume.  While  recruitment  is  less  a  dominant  factor  in  growth  of 
all  material,  it  still  accounts  for  more  than  one-third  of  the  net  growth 
of  all  stands  in  cords. 

This,  then,  is  one  vital  reservation  in  interpreting  optimistically 
the  high  growth  rates  in  the  district:  a  major  share  of  the  new  wood  added 
each  year  to  forest  inventory  is  added  on  the  very  smallest  trees  classed 
as  merchantable.  Another  reservation,  suggested  in  table  7>  is  that  the 
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fastest-growing  types  of  forest,  the  loblolly  pine-and  cove  hardwoods, 
are  of  the  least  extent  in  the  district ,  throwing  the  least  weight  into 
the  determination  of  sum-total  net  growth.  Finally,  the  very  fact  that 
Piedmont  forests  are  now  producing  new  wood  at  a  high,  and  indeed  at  near 
their  maximum,  rate  limits  strongly  the  possibilities  for  future  improve- 
ment.  If  growing  stock  were  to  be  increased  four-  or  five-fold  —  an 
easily  conceivable  goal  of  forest  management  —  it  is  doubtful  that  the 
accompanying  increase  in  the  quantity  of  growth  would  be  more  than  25  to 
50  percent.  lYliile  there  is  opportunity  for  improving  the  composition  of 
growth  with  respect  to  sizes  and  kinds  of  trees,  the  total  amount  of  net 
growth  promises  to  be  limited  for  an  indefinite  period:  soil  and  climate 
the  fundamental  determinants  of  growth,  can  produce  just  so  much,  and  no 
more. 
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Section  3.  --  TIMBER  CONSUMPTION  AInID  FOREST  INDUSTRY 

Commodity  Drain 

From  the  forest*  resource  and  the  yearly  quantities  of  new  wood 
produced,  is  taken  an  annual  harvest  of  timber  for  many  purposes.   This 
harvest,  in  19A0,  amounted  to  nearly  4,70  million  board  feet  of  sawlog 
material,  or  lUh   million  cubic  feet  of  all  sound  material  V(tables  26 
and  27). 

Of  the  drain  of  all  sound  material,  82  million  cubic  feet,  or 
nearly  six-tenths,  is  taken  in  the  form  of  sawlogs  for  production  of 
lumber,  timbers,  and  ties.   Next  in  importance  is  fuel  wood,  36  million 
cubic  feet,  or  about  one-fourth.   One-tenth,  about  l6  million  cubic  fe.et, 
goes  into  pulpwood.   The  percentages  of  total  drain  accounted  for  by  the 
various  forest  products  are  as  follows: 

Percent 

Sawlogs  57 

Fuel  wood  25 

Pulpwood , 11 

Fence  posts  2 

Veneer  logs  2 

Hewn-tie  bolts  .......     1 

Cooperage  bolts  1 

All  others  1 


Total  100 

Nearly  three -fourths  of  the  total  commodity  drain  from  Piedmont 
forests  is  taken  from  the  section  south  of  the  James  River.   In  that  sec- 
tion the  annual  drain  amounts  to  30  cubic  feet  per  acre  of  forest  land, 
^-1/2  percent  of  the  growing  stock;  while  in  the  Northern  Piedmont  the 
drain  is  17  cubic  feet  per  acre,  2-3/4  percent  of  growing  stock.   This 
high  rate  of  drain  in  the  Southern  Piedmont  reflects  in  part  the  greater 
agricultural  development  there  —  the  greater  use  of  fuel  wood,  particu- 
larly in  tobacco  curing,  and  the  more  intensive  activity  of  the  farm- 
sawmill  industry.   In  part,  also,  it  reflects  the  greater  extent  of  more 
mature  stands  in  the  Southern  Piedmont  and  the  greater  productivity  of 
the  forest,  emphasized  by  the  prevalence  of  shortleaf  pine,  the  Piedmont's 
principal  lumber  tree . 

Shortleaf  pine,  indeed,  together  with  a  small  proportion  of  lob- 
lolly pine,  accounts  for  some  62  million  cubic  feet  of  the  total  drain 
for  all  commodities  in  Piedmont  Virginia:  more  than  the  s'om  of  the  two 
groups  of  trees  next  in  importance,  Virginia  pine  and  oaks.   Followi-ng  are 
the  percentages  of  total  drain  derived  from  the  various  groups  of  trees: 


/)_/  See  Glossary,  p.  54 >  for  explanation  of  these  and  other  special 
terms.   It  will  be  noted  that  "drain"  includes  only  wood  cut  from  growing 
stock:  drain  does  not  include  products  harvested  from  cull  trees  or 
hardwood  tops. 
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Percent 


Shortleaf  and  loblolly  pines 

Virginia  pine  

Other  softwoods  

Oak  

Gum  and  yellowpopn.'ir  

Other  hardwoods  

Total  


65  percent 
softwood 

35  percent 
hardwood 


100 


In  the  northern  Piedmont,  Virginia  pine,  shortleaf  pine,  and  oak  account 
for  about  equal  shares  of  the  total  drain;  while  in  the  Southern  Piedmont 
shortleaf  pine  is  predominant. 

As  regards  tree  size,  the  apportionment  of  total  cubic- foot  drain 
among  the  different  tree-diameter  classes  is  as  follows: 


0- .  S-inch  trees  

10- ,  12- inch  trees  

1A-- ,  16-,  18- inch  trees  , 
20-inch  and  larger  trees 
Total  • 


All  trees 

Softwood 

Hardwood 

trees 

trees 

percent 

percent 

percent 

18 

18 

19 

39 

U5 

28 

32 

31 

33 

11 

6 

20 

100 


100 


100 


These  percentages  hold  approximately  for  the  individual  sections  of  the 
Piedmont,  save  that  in  the  Southern  Piedmont  the  drain,  like  the  inven- 
tory, shows  slightly  greater  concentration  in  the  largest-size  timber; 
and  in  the  Northern  Piedmont,  slightly  less. 

The  total  saw-timber  drain  of  nearly  kl^   million  board  feet  repre- 
sents an  average  of  80  board  feet  per  acre  of  forest  land,  which  is  6  per- 
cent of  growing  stock  (in  the  Northern  Piedmont,  50  board  feet,  ^-1/3 
percent;  in  the  Southern  Piedmont,  102  board  feet,  7^l/A  percent).  More 
than  three-fourths  of  board-foot  drain  is  represented  by  sawlogs ,  and 
about  one-half  of  it  by  shortleaf  pine. 

Growth  and  Drain  Compared 

For  the  entire  forest  of  Piedmont  Virginia ,  this  drain  is  more 
than  covered  by  growth,  the  growing  stock  increasing  during  19^0  by  156 
million  board  feet  or  8/^  million  cubic  feet.  The  balance  of  growth  and 
drain  during  that  year  was  as  follows: 


Beginning  inventory 
Gross  growth 
Mortality. . . 
Net  growth. . 

Drain 

Net  increase 

Ending  inventory 


Million  bd. 

ft. 

Mill 

ion  cu.  ft 

7,499-0 

3 

,733.6 

649.7 

242.3 

25.2 

13.8 

624.5 

228.5 

468.5 

144.1 

156.0 

84.4 

7,655.0 

3 

,818.0 
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Mortality,  it  is  seen,  amounts  to  only  about  5  percent  of  gross  growth,  or 
one-third  of  1  percent  of  beginning  inventory  (growing  stock).  Board-foot 
growing  stock  showed  a  net  increase  of  2.1  percent  during  the  year;  cubic- 
foot  growing  stock,  2.3  percent. 

These  are  substantial  percentages  of  increase.   But  they  are  scarcely 
high  enough  to  promise  a  material  improvement  in  timber  density  except  over 
a  very  long  period  of  years.   Even  to  double  board-foot  growing  stock,  as- 
suming that  a  constant  percentage  increase  could  be  maintained  (which  is 
unlikely),  would  require  35  years. 

Nevertheless,  a  rate  of  forest  regeneration  of  this  order  is  probably 
a  sufficiently  high  goal  for  the  district.   It  may  even  be  too  high.   The 
district  cannot  be  expected  to  undergo  for  long  a  very  substantial  decrease 
in  the  industrial  flow  of  timber  products,  which  form  such  an  important 
part  of  its  life  blood.   And  on  the  other  hand,  the  opportunities  for  in- 
creasing timber  growth  are  greatly  limited.   Some  reduction  in  non-essential 
drain  may  be  effected  through  intelligent  measures  for  correcting  harmful 
cutting  methods  and  for  permitting  the  woods  owner  to  practice  some  absti- 
nence in  the  use  of  small  timber.   If  such  measures  succeed  in  maintaining 
a  rate  of  increase  in  growing  stock  of  more  than  2  percent,  the  result 
probably  must  be  considered  satisfactory. 

It  is  misleading,  however,  to  pursue  the  question  of  growth-drain 

balance  too  far  upon  an  over-all,  district-wide  basis.   Considerations  of 

particular  kinds  of  timber  and  of  particular  localities  may  outweigh  the 
over-all  considerations. 


Within  the  over-all  picture  of  growth  surplus  over  drain,  for  example, 
are  many  items  —  often  key  items  —  of  deficit.   There  is  very  little  ag- 
gregate surplus  in  the  Southern  Piedmont  —  0.9  and  1.5  percent  in  board 
feet  and  cubic  feet,  respectively,  as  compared  with  ^.2  and  3-5  percent 
for  the  Northern  Piedmont.   In  the  entire  Piedmont  softwoods  show  a  deficit 
of  29  million  board  feet,  or  about  1  percent  of  growing  stock,  and  the 
deficit  in  the  Southern  Piedmont  amounts  to  nearly  2  percent.   For  short- 
leaf  pine  alone  the  deficit  there  is  A  percent.   Growth  greatly  exceeds 
drain  in  nonsawtimber  stands,  but  the  two  are  just  balanced  in  saw-timber 

stands,  and  there  only 

Table  8.   —  Net  percentage  change  in  total  cubic-foot  growing  because    a    SUrpluS    in 

stock  in  saw-timber  stands  in  the  Southern  Piedmont,  by  i  i  i  i  x> 

tree  species  and  diameter  class,  moi/  hardWoods    makes    Up    for 

a  deficit  in  softwoods. 
As  regards  tree  diame- 
ter, again,  there  is 
typically  a  surplus  in 
small  sizes,  a  deficit 
in  large ,  with  some  ir- 
regularities due  to 
pulpwood  cutting  in 
intermediate  sizes, 
different  standards  of 
sawlog  merchantability 
Table  8  gives  percentages 


Tree   species 

Diameter  class  (inches 

AU 
classes 

6-8 

10-12 

U-18 

20  and 
larger 

Shortleaf,  loblolly  pines... 
Virgixiia  pine,  other  sftwds. 
Oaks 

Percent 

Percent 

Percent 

Percent 

Percent 

-3.9 

-0.9 

1,0 

1.5 

3.6 

-1.0 

-0,8 

2,2 

3.3 

U.7 

->.2 

-1.1 

-0.5 

0.9 

1.6 

-3.8 
0.6 
2.2 
0.6 
L.l 

-17.1 

-7.8 

0,6 

2.3 

5.8 

Oumfl .  vellowDODlar 

Other  hardwoods 

All  species 

-0.4 

0.8 

-2.0 

o.u 

-0.1 

i/See  also  table  28. 

for  softwoods  and  hardwoods,  and  other  causes. 
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of  surplus  or  deficit  in  one  group  of  stands  where  the  problems  in  growth- 
drain  balance  are  typical. 

The  Forest  Survey  data  do  not  reveal  what  in  some  cases  may  be  a 
more  serious  forest-depletion  situation  than  any  of  those  mentioned;  a 
balance  between  growth  and  drain  achieved  in  the  face  of  high  deficits  in 
some  localities,  counterbalanced  by  substantial  surpluses  in  others.   The 
southeastern  corner  of  the  Piedmont  and  portions  of  several  counties  in 
the  central  section  represent  such  deficit  localities,  whose  problems  fail 
to  appear  on  the  district  level  because  of  offsetting  surpluses  in  the 
mountain  and  northwestern  counties.   Even  in  a  region  like  Piedmont  Vir^ 
ginia  where  some  forest  industries,  particularly  lumbering,  enjoy  a  high 
degree  of  mobility,  it  is  of  no  very  great  direct  benefit  to  people  in  a 
community  of  dwindling  forest  resources,  that  there  exist  other  co;nmuni- 
ties  where  forests  are  being  built  up  through  an  excess  of  growth  over 
drain.  And  even  within  those  favorably  situated  communities  the  individual 
farmer  whose  v/oodland  is  being  overcut  has  a  problem  whose  only  real  solu- 
tion in  most  cases  lies  within  that  farm  itself. 

The  statements  just  made,  pointing  out  the  seriousness  of  local 
timber  shortages,  do  not  imply  an  argument  for  economic  self-sufficiency 
for  its  own  sake.   It  is  recognized,  however,  that  in  an  area  like  Piedmont 
Virginia  it  is  in  many  cases  desirable  for  individual  communities,  and  par- 
ticularly for  individual  farms,  to  have  their  own  supplies  of  timber.  This 
results  from  a  number  of  factors,  chief  among  which  are  the  primary  suit- 
ability of  much  land  for  forest  use,  the  advantages  to  be  gained  from  or- 
ganizing forest  and  mill  employment  as  a  supplementary  occupation,  and  the 
low  value,  relative  to  weight,  of  the  great  majority  of  forest  products 
handled  in  the  district  - 

Lumber  Industry 

Today  as  in  the  past,  small  timber  holdings,  small-scale  logging, 
small  logs ,  small  mills  ,  and  part-time  operation  and  employment  character- 
ize Piedmont  Virginia's  lumber  industry.   Of  the  district's  1,196  sawmills, 
producing  383  million  board  feet  of  lumber  in  19A0 ,  half  produced  less 
than  150,000  board  feet  during  the  year.   One-fourth  produced  less  than 
AO  ,000  feet.  The  distribution  of  sawmill  numbers  and  production  is  shown 
graphically  in  figure  22. 

The  great  bulk  of  the  sawmills,  and  virtually  all  the  smallest  mills, 
are  farm  owned  and  operated.  These  mills,  as  pieces  of  farm  equipment, 
stand  in  much  the  same  category  as  the  farm  tractor  or  thrashing  machine. 
During  the  off-season  for  farming  the  farmer  and  his  hands  set  up  their 
simple  sawmilling  equipment  in  the  woods  and  turn  out  their  year's  require- 
ments for  rough  lumber,  with  perhaps  a  surplus  for  cash  sale  in  the  market. 
Neighbors  without  mills  of  their  own  bring  in  logs  for  "custom  sawing"  in 
exchange  for  a  fee  or  for  a  share  of  the  lumber.   But  most  farmers  and 
other  small  sawmill  owners  engage  in  the  lumber  business  on  a  commercial 
scale,  buying  stumpage  and  selling  the  lumber.   Those  without  the  means  to 
finance  such  an  operation  may  cut  lumber  on  contract  for  some  lumber  yard 
or  dealer,  the  latter  buying  the  stumpage,  assuming  the  marketing  risks, 
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and  paying  the  mill  owner  a  flat  fee  for  his  work.   In  general,  only  the 
larger  mills  buy  delivered  logs,  though  many  of  them  also  buy  stumpage  or 
use  timber  from  their  own  land.  The  percentage  of  total  sawmill  pro- 
duction accounted  for  by  each  of  these  operating  methods  is  as  follows: 

Percent 

Stumpage  purchased  5^ 

Contract  sawing  2U 

Timber  from  own  land  9 

Logs  purchased 6 

Custom  sawing 5 

All  methods  100 


Mills  engaged  in  operating  purchased  stumpage  or  in  sawing  on  con- 
tract are,  as  a  general  rule,  moved  directly  to  the  site  of  each  logging 

operation.   More 
than  three-fourths 
of  all  mills  are 
classed  as  port- 
able mills.   The 
typical  portable 
mill  is  relocated 
three  or  four 
times  in  the  course 
of  a  year,  and  the 
Piedmont  sawmill 
industry  thus  pre- 
sents a  constantly 
shifting  scene. 
Mill  locations  as 
determined  at  the 
time  of  the  sawmill 
canvass  in  19A-1 
are  shown  in 
figure  23. 

Under  these 
conditions,  log- 
hauling  distances 
between  woods  and 
mill  are  usually  short:  less  than  1  mile  on  the  average.   Logs  are  skidded 
by  mule  or  horse,  or  (in  the  eastern  counties)  hauled  on  high  wheels,  di- 
rect to  the  mill.   For  the  longer  hauls,  particularly  those  in  excess  of 
one-half  mile,  truck  or  wagon  transportation  is  usual.   Logging  as  it  is 
carried  out  in  the  Piedmont,  with  transient  operations  gathering  their 
timber  from  scattered  woodlands,  is  made  possible  by  the  district's  good 
network  of  roads:  nearly  97  percent  of  the  land  lies  within  1  mile  of  a 
road. 


Figure  22.  —  Percentage  distribution  of  sawmills  and  lumber  production, 
by  annual-production  class  of  sawmills,  1940. 


Piedmont-Virginia  sawmills  fall  logically  into  four  classes,  based 
primarily  on  daily  output  capacity  and  differing  markedly  in  equipment  and 
organization  (table  9)'   There  is  a  marked  increase  in  annual  output,  days 
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of  operation  and  number  of  employees  with  increasing 
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Figure  23.  —  Location  of  samnllls,  1941. 


mill  size.  Even 

more  marked  is  the 
part-time  charac- 
ter of  operation 
of  most  mills . 
Equipment  is 
simple  and  often 
crude.  Most  mills 
have  only  the  bare 
essentials  for  saw- 
ing lumber:  car- 
riage ,  feed  works , 
circular  headsaw, 
and  power  source. 
Few  mills  of  less 
than  6  thousand 
feet  daily  capa- 
city have  an 
edger.   Edging,  in 
these  small  mills , 
is  done  on  the 
headsaw.  Of  the 
mills  of  less  than 
10  thousand  feet 
daily  capacity, 
8  percent  have  a 
planer,  1/2  of  one 
percent  have  a  dry 
kiln . 


size  of  units  in  the  sawmill  industry;  their  part-time 
tion  subordinate  to  other  occupations;  chiefly 
farming;  and  their  deficiency  in  mechanical 
equipment  would  be  expected  to  place  the 
industry  under  the  dominance  of  a  few  rela- 
tively large,  efficient  and  financially  stable 
concerns  in  the  finishing  and  marketing  field. 
This  is,  in  fact,  the  case.   Dominance  over  the 
lumber  industry  is  exercised  by  the  concentra- 
tion yards,  including  furniture  factories.  These 
yards ,  of  which  there  are  about  UO   in  Piedmont 
Virginia,  purchase  the  bulk  of  the  district's 
scattered  output  of  green,  rough,  ungraded  lum- 
ber   or  contract  for  its  production.   They 

dry,  plane,  and  grade  the  lumber  and  market  it 
in  quantity.   They  finance  the  operation  of 
many  mills  and  even,  in  some  cases,  provide 
book-keeping  and  similar  services. 

Total  production  of  lumber,  timbers,  and 


The  large 
number  and  small 
character  and  posi- 


TOTAL   OUTPUT 
382.800,000  BOARD   FEET 


■ 


OTHER  HARDWDS 
GUMS  AND 
YELLOWPOPLAR 


OAK 

OTHER    SOFTWDS. 

VIRGINIA    PINE 


SHORTLEAF  AND 
LOBLOLLY   PINE 


Figure  24.   —  Proportion  of 
each  kLici  of  tin-ier  in  the 
total  s  iwmill  output,  1940. 
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sawed  ties  by  the  district's  sawmills  amounted  in 


T^ble  9- 


—  Descriptive  summary  of  sawmills,  by  daily  output- 
capacity  class ,  1940 


Descriptive  item 


Numbers  and  output: 

Number  of  mills 

Percent  of  all  mills 

Percent  of  total  output 

Annual  output  per  mill,  M  bd 
Operation  and  enqjloyment: 

Average  operating  day^  per  year 

Percent  custom  mlllsl/ 

Average  number  of  employees.... 
Power  and  equipment: 
Typical  horse  power 

(ateam  equivalent) 

Type  of  power  source: 

Steam  (percent) 

Power  units  (percent) 

Car  motors  (percent) 

Ti^ctors  (percent) 

Water  (percent) 

Electricity  (percent) 

All  types  (percent) 

Percent  having  edgers 

Usual  type  of  feed 


ft. 


Ifail.7  output-capacity  class  (M 


All 
classes 


1,196 
100 
100 
320 


81 
25 


U 

30 

15 

9 

1 

1 


100 
13 


1-2 


303 

25 

3 

_J2 


26 

52 

_2^ 


16- 

45 

8 

27 

15 

5 

0 


100 

2 

Friction 


3-5 


687 
58 
51 

287 


86 
20 


20 

45 

33 

13 

9 

0 

0 


100 

6 

Friction 

or  belt 


bd.ft.) 


6-9 


195 
16 

a 

J21 


145 

1 
6.2 


25 

37 
57 

1 
1 
0 
4 


100 

47 

Belt 


10  + 


11 
1 
5 

1.620 


146 

0 

12.1 


25  + 

32 

18 

0 

0 

0 

0 


100 

91 

Belt  or 

steam 


19A-0  to  a  little  more 
than  380  million 
board  feet,  of  which 
nearly  270  million 
(70  percent)  was 
softwood  (fig.  2A.). 
In  the  Southern  Pied- 
mont, whose  mills 
turned  out  more  than 
three-fourths  of  the 
total  quantity  of 
these  products , 
about  55  percent  of 
the  output  was  short- 
leaf  pine  alone. 
Table  29  contains 
the  production  fig- 
ures for  the  sawmill 
and  other  primary 
wood-using  industries, 


l/Mills  one-third  or  more  of  whose  output  is  custom  lumber 


leaf  and  loblolly  pines, 
tions  of  stocking  and 
site  in  the  south- 
east make  for  a 
concentration  of 
lumbering  in  that 
part  of  the  district. 
Figure  25  suggests 
that  lumber  produc- 
tion per  acre  of 
forest  land  is  great- 
est near  the  south- 
east corner  of  the 
district  and  declines 
rather  regularly  to- 
ward the  north  and 
west.   The  small 
size  of  mills  and  the 
fact  that  they  draw  so 
largely  upon  nearby 
supplies  of  timber 
make  it  possible  to 
regard  figure  25  as 
essentially  a  map  of 
the  magnitude  of  lum- 
ber drain  upon  the 
forest. 


Concentration 
in  the  southeastern 
Piedmont  of  short- 
the  favored  lumber  trees,  and  the  better  condi- 


Production  in  boord  feet  per 


Figure  25.  —  Lumber  production  per  acre  of  land  other  than  cleared 
land  in  farms,  by  county,  1940  (12). 
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The  pulp  mills  of  the  Piedmont  are  located  near  its  western  border 

(fig.  26).  There 
are  two  mills ,  one 
producing  paper 
board  (and  tannic 
acid)  from  chest- 
nut ,  the  other  pro- 
ducing corrugating 
paper  from  pine. 
But  the  pulp  in- 
dustry extends ,  in 
its  woods  opera- 
tions ,  nearly 
throughout  the  Pied- 
mont. Pulpwood, 
indeed,  is  a  major 
forest  product  and 
source  of  woods 
employment .  In  19-^0 
the  harvest ,  includ- 
ing chestnut ,  amount- 
ed to  about  270  ,030 
cords ,  the  great 
bulk  of  which  was 
shipped  by  railroad 
over  distances  as 
great  as  200  miles , 
to  mills  located  in 
the  Coastal  Plain 
and  mountain  dis- 
tricts of  Virginia 
(fig.  26)  and  in  other  States.  Three-fourths  of  this  wood  was  pine.  The 
Piedmont  pulpwood  industry  is  favored  by  a  good  system  of  railroad  trans- 
portation, with  virtually  no  area  in  the  district  situated  beyond  15  miles 
from  a  railroad. 
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Figure  26.  —  Location  of  primary  wood-using  plants  other  than  saw- 
mills, 1941.  (Some  of  the  outside  plants  ioportant  as  markets 
for  Piedmont  timber  are  shown.) 


Areas  of  concentration  of  pulpwood  operations  are  indicated  in 
figure  27. 
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Veneer  Industry 

Like  the  plants  of  the  Piedmont  pulp  industry,  those  of  the  veneer 

industry  are  all  lo- 
cated near  the  dis- 
trict' s  western  border. 
But  unlike  the  pulp 
industry,  woods  opera- 
tions, also,  are  con- 
fined to  the  west. 
The  district  supports 
three  mills  manufactur- 
ing rotary  veneer  and 
plywood.   Two  addi- 
tional mills  just 
across  the  western 
boundary  draw  a  sub- 
stantial share  of  their 
supplies  from  the  dis- 
trict (fig.  26). 


Piedmont  veneer 
mills  consumed  in  19A-0 
some  8-1/2  million 
board  feet  of  logs. 
These  logs  were  pur- 
chased delivered  at 
the  mill.   Three- 
fourths  of  the  timber 
was  yellowpoplar; 
most  of  the  remainder, 
sycamore  and  black 
tupelo ' 


Figure  27.  —  Estimated  pulpwood  production  per  acre  of  land  other 
than  cleared  land  in  farms,  by  county,  1940  (12). 


Cooperage  Industry 

There  are  1?  plants  in  Piedmont  Virginia  manufacturing  barrel  staves 
or  headings.   The  numbers  of  cooperage  plants  which  produce  each  of  the 
principal  types  of  product  are  as  follows: 

Number 

Nail  kegs  5 

Potato  barrels  A 

Tobacco  hogsheads  2 

Other  slack  cooperage  5 

Tight  cooperage  1_ 

All  types  17 

Employment  in  these  plants  ranges  from  U   to  18  men,  with  an  aver- 
age of  9-   Shortleaf  pine  is  the  principal  wood  used;  together  with 
loblolly  pine,  it  comprised  nearly  nine-tenths  of  the  18,000  cords  of 
total  plant  consumption  in  19-^0.   Virginia  pine,  yellowpoplar,  and  white 
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oak,  in  about  equal  amounts,  made  up  the  balance.   Most  of  the  timber  was 
purchased  as  stumpage  from  farmers. 

Other  Primary  Forest  Industries 

Within  the  district  are  13  other  wood-using  plants  which  take  logs 
or  bolts  direct  from  the  woods  as  their  raw  material.  Following  are  the 
types  of  plants,  the  number  of  each,  and  the  chief  woods  used: 

Sxcelsior  (1):  pine. 

Handles  ($):  hickory,  oak. 

Wood  turnings  (l):  pine. 

Insulator  pins  (2):  black  locust,  oak. 

Dimension  stock  (l):  oak,  sycamore,  walnut. 

Cedar  chests  (l):  cedar. 

Picker  sticks  (l):  hickory. 

Wooden  utensils  (1):  sweetgum. 

The  19-40  wood  consumption  of  these  plants,  other  than  the  cedar-chest  fac- 
tory, was  6,200  cords. 

Fuel  wood  and  piece  products  comprise  the  balance  of  timber  produc- 
tion.  Of  these,  fuel  wood  assumes  chief  importance  in  point  of  quantity, 
its  annual  production  amounting  to  1-2/3  million  cords.   In  fact,  fuel  wood 
comprises  more  than  half  of  the  total  quantity  of  wood,  in  cubic  measure, 
produced  or  consumed  by  primary  forest  industries  in  Piedmont  Virginia  — 
the  lumber  industry  included.   Forty-three  percent  of  the  wood  used  is  oak; 
37  percent,  pine.   It  is  estimated  that  more  than  two-thirds  of  the  fuel 
wood  is  taken  from  dead  and  cull  trees,  tops  and  limbs  of  sound  trees,  mill 
waste,  and  other  sub-standard  material  —  representing,  on  the  whole,  an 
efficient  utilization  of  this  material.   Only  about  8  percent  comes  from 
sawlog  portions  of  sawlog-size  trees.  This  represents,  likewise,  only 
about  8  percent  of  the  total  harvest  of  sawlog  material. 

Secondary  Wood-Using  Industries 

Within  Piedmont  Virginia  are  some  125  plants  using  lumber  or  other 
partly  finished  wood  products  as  a  major  raw  material  in  manufacture  (2)> 
The  numbers  of  these  plants  by  type  are  as  follows: 

Number 

Planing  and  millwork 70 

Furniture 2U 

Yarding  and  treating 10 

Containers 6 

All  others 15 

All  plants 125 

The  planing  and  millwork  establishments  are  spotted  rather  generally 
throughout  the  district,  with  some  concentration  in  the  large  towns,  and  in 
the  southeastern  counties  where  lumber  production  is  greatest.  Many  of  the 
plants  serve  as  concentration  yards.  Their  relation  to  the  sawmill  industry 
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Industry 


Total 
employment 


Primary  Industries: 

Lumber 

Veneer 

Cooperage 

Hewn  ties 

Pulp 

Fuel  wood  for  sale.. 

Fence  posts  for  sale 

Poles  and  piles 

Others 

Total 

Fuel  and  posts  for 

home  or  farm  use . 

Secondary  industries.. 

All  industries 


Mea 

9,160 

250 

2/10 

360 

3,600 

U,370 

2,0W 

50 

1./^ 


29.720 


.^jM 


35.080 


Woods 
employment 


Man-days 


1,004,600 

58,600 

32,800 

36,200 

292,000 

503 ,200 

7,100 

8,800 

374 .^OO 


2.317.700 


Men 


5,000 
80 

.^360 
f<  3,600 
±74,370 
^  2,040 
j/  50 
120 


23.960 


2,073,300 
1-3'^0.300 


5.731.300 


23.960 


Mill 
employment 


ten-days 


459,600 

17,900 

11,200 

36,200 

292,000 

503 ,200 

7,100 

8,800 

12.000 


Men 

5,660 
170 
160 


Man-days 


545,000 
40,700 
21,600 


(See  "others") 


1.270 


1.348.000 
2,073,300 


.270 
T2S0 


362.400 


has  been  noted.   However,  less  than  half  of  all  the  lumber  they  use  is 
produced  within  the  district. 

Two  thirds  of  the  furniture  factories  in  Virginia  are  located  in 
the  Piedmont.   Here  they  are  largely  confined  to  the  southwestern  counties, 
centering  upon  Martinsville  and  Bassett,  in  Henry  County,  and  Rocky  Mount, 
in  Franklin  County. 

Employment  and  Income 

Cutting,  preparing,  hauling,  and  processing  timber  products  affords 
annually  aljnost  5-3/A  million  man-days  of  employment.   The  total  number  of 

individuals  en- 

T^ble  10.  —  aiployment  in  forest  industries,  I940  o-aged  in  these  ac- 

tivities amounts 
to  some  35  ,000  — 
m.ore  than  one -fifth 
of  the  entire  per- 
sonnel in  agricul- 
ture ,  industry,  and 
business  in  Piedmont 
Virginia.   Table  10 
shows  the  numbers 
of  men  and  man-days 
of  work  in  the  vari- 
ous types  uf  em- 
ployment.  The 
number  of  wurkers 
producing  fuel 
wood  and  fence 
posts  for  home  use 
has  not  been  shown, 
since  it  would  include  nearly  every  farmer  in  the  district  and  would  not  be 
comparable  with  other  items  in  the  table.   Because  some  individual  workers 
engage  in  both  woods  and  mill  work  and  others  are  employed  in  several  dif- 
ferent primary  industries,  the  total  number  of  men  in  these  industries,  as 
shown  in  the  table,  is  less  than  the  sum  of  constituent  items.   This  avoids 
double  counting. 

Table  10  reveals  several  striking  facts.   One  of  these  is  the  over- 
whelming position  of  fuel  wooci  in  the  forest-employment  scheme.   Of  all  in- 
dustrial woods  employment  in  Piedmont  Virginia  (including  primary  transpor- 
tation), nearly  three-fourths  arises  in  fuel-wood  production.   Even  if  the 
entire  forest-industrial  employment  is  considered  —  in  mills  as  well  as  in 
the  woods,  and  in  secondary  as  well  as  primary  industries  —  fuel  wood 
still  accounts  for  about  4-5  percent  of  the  total.   Another  fact  is  the 
typically  part-time  character  of  forest-industrial  employment,  particu- 
larly v/oods  employment.  Woods  laborers  other  than  those  who  make  fuel  or 
posts  for  home  use  put  in  only  about  55  days,  a  little  more  than  2  months, 
during  the  year.   For  most  of  these  people,  and  for  many  of  those  in  the 
plants  as  well,  this  work  is  a  side  line  to  farming. 


3.421.300 


2jM 


12.620 


l-3^'300 


2.310.000 


1/Conputed  from  the  man-day  figures  on  the  basis  of  estimates  of  the 
average  period  of  enployraent  per  man. 
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Employment  in  the  woods ,  and  plant  employment 
produced  within  the  district,  together  with  stumpage 


Figure  28.   —  Value  of  farm-foreat  products  sold,  In  percent  of  the 
value  of  all  farm  products  sold  In  each  c    nty,  1939  (12). 


substantial  part  was  forest  employment. 


on  timber  products 
returns  and  other  in- 
come arising  directly 
from  the  district ' s 
forests,  accounted 
for  about  10  percent, 
of  all  the  income  re- 
ceived by  the  people 
in  19 AO. 

Sale  of  timber 
furnished  about  2  per 
cent  of  farmers*  gross 
cash  income  from  the 
sale  of  farm  products 
in  1939  (12).  This 
proportion  ranges 
from  a  negligible  fig- 
ure to  nearly  8  per- 
cent in  individual 
counties,  running 
especially  high  in  the 
central  and  south- 
western counties 
(fig,  28).   Not  in- 
cluded in  these  income 
figures  is  the  value 
of  products  used  on 
the  farm  or  the  wages 
received  from  off -farm 
employment ,  of  which  a 
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Section  A.  —  PROBLMS  AMD  PROGRAMS 

The  depletion  of  forests  and  the  strong  limitations  placed  upon  them 
in  contributing  to  the  income  of  Piedmont  Virginia  arise  largely  from  three 
major  forestry  problems  —  overcutting,  inefficient  timber  marketing  and 
utilization,  and  fire. 

Overcutting  Problem 

One  of  the  chief  forest  problems  in  Piedmont  Virginia  is  the  destruc- 
tive cutting  so  prevalent  throughout  the  district.   This  forest  exploitation 
is  favored  by  many  circumstances.   The  complete  network  of  roads  gives  to 
nearly  every  patch  of  woods  a  high  degree  of  physical  accessibility.   Fre- 
quent railroad  lines  furnish  direct  connections  with  the  pulp  mills  of  the 
State.   These  mills,  together  with  the  other  wood-using  plants,  and  particu- 
larly the  itinerant  sawmills,  provide  markets  for  most  of  the  types  of  tim- 
ber —  even  of  the  smallest  sizes  —  growing  in  the  district;  and  a  heavy 
demand  for  fuel  wood  helps  to  fill  the  gaps  left  by  processing  industries. 

Working  in  conjunction  with  physical  accessibility  and  marketing 
opportunities  are  the  ability  and  the  necessity  for  labor  and  industry  in 
Piedmont  Virginia  to  draw  heavily  on  forest  resources.   The  poverty  of  the 
soil  over  great  sections  of  the  district  throws  a  large  population  upon  the 
forests  as  a  major  source  of  livelihood.  When  work  is  scarce  and  the  pros- 
pect of  farm  income  limited,  the  owner  and  laborers  in  a  small  sawmill  can 
afford  to  conduct  operations  in  timber  which  will  meet  only  the  very  lowest 
production  standards,  particularly  when  stumpage  prices  are  themselves  low. 
Logging  and  pulpwood  cutting  as  a  source  of  part-time  employment  thus  can 
be  carried  on  in  timber  which  is  extraordinarily  sparse,  small  sized,  and 
poor  in  quality. 

The  timber  owner,  in  his  turn,  can  scarcely  escape  the  circumstances 
which  force  forest  liquidation.   Chronically  in  pressing  need  of  cash  in- 
come, he  takes  out,  at  frequent  intervals,  whatever  trees  can  be  found  that 
will  yield  a  little  wood  for  sale  —  pulpwood,  a  tie,  or  a  substandard  saw- 
log  —  products  of  low  grade  and  value.   In  this  way  he  keeps  the  forest 
trimmed  down  close  to  the  lowest  limit  of  merchantability.   His  need  for 
timber  income  leads  to  the  perpetuation  of  that  type  of  timber  stand  from 
which  the  income  is  lowest. 

Entering  the  market  as  an  anxious  seller,  with  mostly  low-grade 
products  to  offer,  the  timber  owner  helps  to  maintain  low  stumpage  prices. 
Buyers,  on  their  part,  typically  make  their  offers  "by  the  boundary,"  on  a 
lump-sum  basis,  setting  their  estimates  low  so  as  to  allov;  for  the  wide 
error  to  vYhich  these  estimates  are  often  subject.  Resulting  poor  returns 
from  his  woods  lead  the  timber  owner  to  place  a  low  value  upon  his  wood- 
land and  so  to  neglect  whatever  care  might  be  given  it  to  improve  its  pro- 
ductivity.  The  poverty  of  the  forest  and  that  of  its  owners  represent  in 
effect  two  segments  of  a  vicious  circle. 

Meanwhile,  forest  depletion  is  furthered  by  the  destructive  cutting 
methods  attendant  upon  lump-sum  contracts,  by  the  average  timber  owner's 
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reluctance  to  engage  personally  in  the  logging  operations  ,  and  by  wide- 
spread indifference  to  the  potentialities  of  the  forest. 

It  is  not  easy  for  any  individual  to  overcome  this  situation,  long 
established  in  custom.   The  Virginia  Forest  Service,  for  example,  in  at- 
tempting sales  of  selected  and  marked  timber  from  the  State  Forests,  has 
found  difficulty  in  obtaining  bids,  the  buyers  having  access  to  ample  tim- 
ber nearby  which  can  be  bought  and  cut  without  restriction.   Individual 
timber  operators,  again,  feel  that  they  cannot  afford  to  follow  advanced 
cutting  practices  when  other  operators  are  not  doing  so  and  when  the  chief 
lumber  market  is  for  run-of-the-mill  grades. 

Under  the  pressure  of  these  circumstances,  only  a  small  proportion 
of  woodland  owners  make  a  conscious  effort  to  manage  their  woods  for  a 
continuous  yield  of  products.   Over  the  district  as  a  whole  the  proportion 
is  about  5  percent. 

During  recent  years  the  public  has  given  increasing  thought  to  this 
question  of  forest  depletion  through  bad  cutting  practices.  The  sentiment 
is  growing  that  just  as  there  is  a  measure  of  public  concern  in  forest  re- 
habilitation, so  there  must  be  a  measure  of  public  control  over  forest 
management.   In  one  county  in  the  central  part  of  the  district,  for  example, 
where  woodlands  have  been  badly  abused  and  their  contribution  to  local  liv- 
ing seriously  impaired,  a  citizens'  committee  was  formed  in  the  winter  of 
19 41-  42  to  study  the  forest  situation.   Farmers  and  professional  and  busi- 
ness people,  including  representatives  of  the  lumber  industry,  formed  the 
committee.  The  only  basic  solution  to  the  problem  of  private  mismanagement 
of  forests,  they  have  concluded,  is  public  legislation  to  control  cutting 
practices.   The  case  of  this  committee  is  not  an  isolated  one.   Indeed,  it 
is  being  increasingly  recognized,  especially  in  those  localities  where  the 
pinch  of  forest  exhaustion  is  beginning  to  hurt ,  that  only  through  public 
regulation  can  a  determined  minority  be  prevented  from  endangering  the 
interests  of  the  people  at  large. 

In  support  of  a  program  of  public  regulation,  several  supplementary 
measures  appear  to  be  needed.   One  is  public  education,  aimed  at  acquaint- 
ing people  with  the  facts  of  the  forest  situation.   Another  is  public  assist- 
ance in  extending  credit  to  small  woodland  owners,  permitting  them  to  let 
their  timber  grow  so  that  eventually  it  can  produce  regular  yields  in  full 
measure,  commensurate  with  the  district's  needs  for  forest  income  and  em- 
ployment.  Still  another  is  education,  service,  and  assistance  —  both 
public  and  private  —  to  timber  owners  ,  to  acquaint  them  with  approved 
forest-management  methods  and  to  demonstrate  the  results  which  may  be  ex- 
pected from  practicing  them. 

Marketing  Problem 

On  a  par  with  overcutting  as  a  major  forest  problem  in  Piedmont 
Virginia  is  the  problem  of  timber  marketing  and  utilization.   It  is  the 
problem  of  low  returns  to  the  timber  owner  from  the  cord  of  wood  ahd  the 
thousand  board  feet  of  logs  that  he  sells,  and  the  low  returns  to  the 
labor  —  and  in  many  cases  the  business  enterprise  —  engaged  in  cutting 
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and  milling  those  products. 

Most  farmers  and  other  woodland  owners  have  little  or  no  idea  of 
the  quantity/  and  quality  of  standing  timber  in  their  woods.   When  they  make 
sales  on  the  customary  lump-sum  basis  they  are  at  the  mercy  of  the  buyer, 
who,  himself,  often  can  estimate  timber  volumes  only  in  the  roughest  sort 
of  way.   To  provide  a  margin  of  safety,  estimates  are  usually  placed  very 
low.   One  mill  man  in  Halifax  County,  purchasing  timber  by  the  thousand 
board  feet  log  scale,  estimated  that  he  would  get  between  15,000  and  20,000 
feet  from  one  tract.  Wnen   the  operation  was  completed  he  had  cut  75,000 
feet.   A  woods  owner  in  Buckingham  County,  offered  a  lump  sum  of  $35  for 
his  tajTiber,  decided  instead  to  sell  it  to  another  buyer  by  the  thousand 
board  feet.   The  tract  yielded  about  125,000  board  feet  of  logs  and  returned 
the  owner  between  $600  and  $700. 

Apparently  there  is  great  need  for  a  staff  of  technical  consultants, 
working  under  the  direction  of  the  State  Forester  and  Extension  Forester, 
helping  timber  owners  to  appraise  and  mark  their  timber  for  sale  and  advis- 
ing them  on  marketing.   Such  work  might  well  be  financed  by  fees  charged 
per  thousand  board  feet  or  cord  of  timber  marked.   The  demand  for  this 
service  would  probably  justify  placing  one  consultant  in  each  small  group 
of  counties.   Furthermore,  there  is  now  believed  to  be  opportunity  for  pri- 
vate consulting  foresters  to  engage  in  this  type  of  work  in  small  groups  of 
counties  in  the  principal  timber-producing  sections. 

Even  if  sold  by  the  unit  of  measure,  however,  timber  customarily 
yields  but  poor  returns.   Except  in  the  southern  tobacco  counties,  where 
owners  often  do  their  own  logging,  ovmers  customarily  make  sales  on  the 
stump,  forfeiting  the  labor  income  they  might  otherwise  receive.   Again, 
the  principal  outlet  for  saw  timber  is  the  small,  inefficient  portable 
sawm.ill  operating  under  the  domination  of  the  concentration  yard  —  turn- 
ing out  a  low-quality,  mostly  ungraded  product  and  consequently  able  to 
pay  only  a  low  price  for  raw  material.   The  outlet  for  pulpwood  in  any 
locality  is  in  most  cases  only  one  or  two  pulp  mills,  which  are  thus 
largely  free  to  dictate  the  terms  of  the  market.   Pulp  companies  purchase 
their  wood  through  contractors ,  to  whom  shipping  points  are  assigned. 
These  contractors  buy  the  wood  direct  from  farmers  and  other  timber  owners 
—  or  they  may  get  their  wood  through  subcontractors,  who  in  turn  purchase 
it  from  owners  or  further  intermediaries.   Two  layers  of  pulpwood  contrac- 
tors are  common;  and  in  at  least  one  locality,  in  one  of  the  central- 
Piedmont  counties,  four  distinct  layers  may  be  recognized,  each  taking  a 
cut  from  the  mill  price,  with  consequent  reduction  in  the  price  paid  the 
timber  grower. 

It  is  not  the  timber  owner  alone  who  suffers  from  the  marketing 
situation.   In  the  field  of  lumber,  the  timber  buyer,  logger,  and  sawmill 
man  are  scarcely  better  off  than  the  owner,  for  although  they  get  their 
raw  materials  cheaply,  the  low  quality  of  these  materials  and  the  ineffi- 
ciencies in  sawmilling  and  subsequent  marketing  provide  little  room  for 
profit.   Generally  speaking,  it  is  the  whole  community  which  suffers  from 
the  problem  of  timber  marketing  and  utilization,  just  as  the  whole  commu- 
nity suffers  from  the  mismanagement  of  the  standing  timber. 
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The  individual  can  do  little  to  improve  these  conditions.   But  on 
the  other  hand  the  cooperative  form  of  marketing  organization,  which  in 
some  cases  has  surmounted  individuals'  handicaps,  here  seems  to  offer  lit- 
tle promise.   The  people  of  Piedmont  Virginia  have  had  slight  experience 
in  cooperative  organization,  and  none  at  all  in  the  field  of  forestry. 
The  few  attempts  made  to  organize  forest  cooperatives__  have  been  discouraged 
at  an  early  stage   The .fundamental  factor  in  the  present  marketing  situa- 
tion —  control  of  outlets  by  a  very  few  ultimate  buyers  — would  remain 
unless  a  cooperative  could  itself  operate  a  processing  plant  of  consider- 
able size  and  diversity-   To  do  this  efficiently  would  require  a  greater 
area  of  fully  .productive  forest  than  now  exists  in  the  district.   Thus  in 
most  of  its  phases  the  marketing  and  utilization  problem  is  resolved  into 
the  problem  of  forest  depletion,  and  its  final  solution  must  await  a  sue 
cessful  attack  upon  the  latter  problem- 

Meanwhile  there  are  several  steps  which  can  be  taken.   In  one  county 
in  the  southern  tobacco  section  the  Agricultural  Agent  has  until  recently 
been  designated  by  the  pulp  mill  to  act  as  intermediary  between  some  of  the 
farm-woods  owners  and  the  mill  ,  arranging  for  pulpwood  shipments  and  allow- 
ing the  farmer  an  equitable  price  for  his  product.   In  this  and  other  ways 
the  pulp  companies  can  help  to  relieve  timber  owners  of  the  burden  of  mul- 
tiple contracting   In  the  sawmilling  field,  education  can  undoubtedly  make 
some  improvement  in  cutting  and  grading  practices,  and- technical  efficiency 
can  be  greatly  increased  through  the  introduction  of  improved  types  of 
small  mills. 

Even  under  present  conditions,  however,  the  forest  owner  can  get  a 
reasonably  fair  return  by  careful  management  of  the  cutting  operation  and 
by  seeking  the  best  available  outlets  for  his  wood-   One  farmer  in  Louisa 
County,  who  owns  about  ICO  acres  of  shortleaf  pine  with  a  stand  of  some  l6 
cords  per  acre,  is  managing  his  tract  on  a . sustained  annual -yield  basis, 
cutting  the  trees  in  groups  for  pulpwood,  sawlogs ,  and  poles.  His  yearly 
harvest  amounts  to  about  50  cords,  or  one- half  cord  p^er  acre,  roughly 
equivalent  to  net  growth.   After  payment  of  cutters'  wages  and  transporta- 
tion costs  his  ^net  annual  receipts  have  averaged  $225,   or  $2.25  per  acre. 
From  most  of  the  cordwood  and  saw-timber  pine  stands  of  the  district,  a 
yearly  stumpage  return  of  $2-00  or  more  per  acre  may  probably  be  realized 
at  present  if  the  owner  has  his  timber  carefully  marked  and  cut  and  finds 
the  best  available  markets 

Two  dollars  of  pet  annual  return  per  acre  would  mean,  for  the  t3rpi- 
cal  farmer  owning  a  55-acre  woodland,  about  $70  of  cash  income  every  year 
from  the  sale  of  wood  not  needed  on  the  farm.   In  the  light  of  low  farm 
incomes  in  the  district,  this  is  a  substantial  sum  of  money.   In  1939 j 
27  percent  of  all  farm  families  received  a  total  gross  farm  income  of 
less  than  $250,  including, the  value  of  all  products  used  on  the  farm, 
traded,  or  sold.  In  the  same  year,  U5   percent  of  all  families  received 
less  than  $/^00;  62  percent  received  less  than  $600  (12). 

Only  a  small  part  of  the  returns  of  low-income  farmers  is  in  the 
form  of  cash:  most  of  their  income  is  in  the  form  of  subsistence  —  uro- 
ducts  produced  and  used  by  the  household.   Subsistence  farms,  where  such 
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products  formed  the  major  part  of  income,  comprised-  57  percent  of  all 
farms  in  1939  (12).   It  follows  that  a  possible  net  return  of  $70  cash 
from  the  woods  may  be  a  critical  item  of  income  for  many  woods  owners  — 
the  means  to  discharge  pressing  cash  obligations  like  taxes,  doctor  bills, 
and  installments  on  debt. 

It  is  not  the  objective  of  any  forestry  program  to  prolong  the 
existence  of  maladjustment  in  farm  population  —  to  offer  any  encourage- 
ment to  farmers  to  remain  on  overcrowded,  infertile  crop  lands  in  the 
face  of  a  crying  need  for  out-migration,  fewer  and  larger  farms,  and  land 
retirement.   One  of  the  main  objectives  of  a  forestry  program,  however,  is 
to  increase  the  income  from  forest  land  so  that  as  many  as  possible  of 
the  existing  population  may  remain  to  enjoy  a  reasonable  level  of  living 
from  the  pursuits  available  to  them,  farming  and  forestry  included.   Part 
of  such  an  increase  in  income  must  be  obtained  through  increased  efficiency 
in  timber  production,  processing,  and  marketing.   But  part  should  come, 
also,  through  production  of  greater  quantity  and  quality  of  timber  products. 

This  brings  to  the  fore  another  type  of  marketing  problem:  In  order 
for  increased  timber  output  to  raise  income ,  there  must  be  a  demand  for 
this  timber;  volume  and  quality  production  alone  do  not  guarantee  high 
returns.   It  is  the  long-run  problem  of  translating  production  into  income. 

How  successfully  the  district  meets  this  problem  will  depend  upon 
its  participation  in  the  expected  national  expansion  of  such  fields  as 
residential  housing,  pulpwood  production,  and  the  use  of  veneer  and  ply- 
wood- Also  it  may  depend  upon  increased  exports  of  timber  from  the  dis- 
trict; and,  again,  upon  development  of  industry  to  meet  new  needs  of  the 
localities  themselves,- 

Fire  Problem 

The  third  general  forest  problem  in  Piedmont  Virginia  is  that  of 
fire.   Forest  fires  of  the  past  are  responsible  for  much  present  woods 
depletion  and  cull  timber.  Although  in  recent  years  fires  have  been 
greatly  reduced  in  extent,  they  still  cause  considerable  damage,  particu- 
larly in  isolated  years  when  weather  conditions  are  unfavorable.   During 
the  5-year  period  1937-A-lj  in  the  32  Piedmont  counties  which  belong  to  the 
State  protection  system,  an,  average  of  about  18,000  acres,  or  two-fifths 
of  one  percent  of  the  protected  forest  area,  was  burned  over  annually.   In 
a  number  of  counties  fires  burned  between  one-half  and  one  percent  of  the 
protected  forest  land  (fig.  29).      Of  the  typical  year's  8^0  fires,  nearly 
UO   percent  started  from  brush,  pasture,  and  field  burning,  mostly  in  the 
spring;  about  35  percent  were  started  by  careless  smokers,  mostly  fall 
hunters;  railroads  and  incendiaries  each  accounted  for  less  than  10  per- 
cent of  the  number  (17) « 

The  extent  of  fires  in  recent  years  has  been  remarkably  small,  con- 
sidering the  meager  allotments  available  to  the  Virginia  Forest  Service 
for  fire  protection.  Combined  contributions  of  Federal,  State,  and  county 
governments  and  of  the  few  private  land  owners  who  pay  into  the  fire  fund 
have  amounted  to  little  more  than  one  cent  per  acre  of  land  protected. 
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Perhaps  the  most  pressing  need  is  for  funds  to  allow  the  three 
unprotected  counties  of  Piedmont  Virginia  to  be  brought  into  the  protec- 
tion system.   An  in- 
creased appropriation 
is  needed,  also,  to 
intensify  the  now  badly 
overextended  system  in 
protected  counties  -- 
to  permit  reducing  the 
size  and  increasing  the 
number  and  effectiveness 
of  administrative  dis- 
tricts,  The  Piedmont  is 
now  comprised  largely  of 
two  such  districts,  with 
gross  acreages  of  L,   and 
6  million  acresj  whereas 
an  idal  administrative 
district  should  not 
greatly  exceed  1  million 
acres» 

Much  needs  to  be 
done,  also,  in  educating 
people  on  the  destruc- 
tiveness  of  fire  and  the 
necessary  precautions  to 
prevent  it.   A  large 
share  of  this  job  falls 
m  the  realm  of  agricul- 
tural extension.   State 
leaders  in  the  field  of 
agronomy,  especially,  should  lend  their  wholehearted  support  to  discourag- 
ing the  common  practice  of  broomsedge  and  crop-residue  burning,  now  re- 
sponsible for  sucti  a  large  share  of  the  forest  fires 

Forestry  Sections  and  Their  Problems 

Piedmont  Virginia  may  be  subdivided  into  a  number  of  sections  ,  each 
more  or  less  distinct  with  respect  to  land  and  forest  conditions  and  the 
relationships  of  forestry  to  general  economic  activity  (see  fig  30). 
Vi/hile  most  of  these  sections  have  the  major  forest  problems  of  fire,  de- 
structive cutting;,  and  inefficient  utilization  and  marketing,  each  of  them 
has  additional  problems  peculiar  to  itself   A  description  of  the  forestry 
situation  in  these  sections  is  helpful  to  an  understanding  of  the  needs  of 
forestry  in  the  Piedmont  as  a  whole. 


Figure  29.  —  Proportion  of  protected  forest  land  in  each  county  burned 
annually,  1937-Al  (12).   (Blank  counties  not  in  the  State  protection 
system. ) 
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Mountain  Hardwoods  Section 

The  Mountain  Hardwoods  Section  of  the  Piedmont,  comprising  some 
880,000  acres  of  land,  includes  the  narrow  strip  of  rugged,  heavily 

wooded  Blue  Ridge 
Mountains  along 
the  western  border. 
Here  are  some  of 
the  most  produc- 
tive hardwood 
sites  in  the  Blue 
Ridge:  the  coves 
and  eastern  slopes. 
But  fire,  destruc- 
tive cutting,  and 
the  inroads  of 
chestnut  blight 
have  reduced  most 
timber  stands  to  a 
condition  requir- 
ing many  decades 
of  management  to 
remedy. 

On  the  other 
hand,  the  people 
of  the  section 
have  pressing  need 
for  the  income 
which  managed  for- 
ests can  offer. 
Lands  are  typically 
steep  and  poorly 
suited  to  agricul- 
ture, and  while  there  is  some  successful  fruit  farming  in  the  foothill 
coves,  a  bare  subsistence  farming  is  the  general  rule.   Considering  the 
limited  potentialities  of  other  resources,  it  is  evident  that  the  forest 
resource  holds  chief  promise  of  providing  badly  needed  cash  income  and 
better  living. 

Excellent  markets  at  nearby  Lynchburg,  Martinsville,  Rocky  Mount, 
Waynesboro,  Front  Royal,  and  other  centers  offer  outlets  for  a  wide 
variety  of  forest  products  —  pulpwood,  veneer  logs,  chestnut  extract 
wood,  sawlogs ,  cooperage  bolts,  and  ties.   But  depleted  growing  stock 
and  a  poor  system  of  secondary  roads  cancel  much  of  the  advantage  which 
would  other^yise  stem  from  these  good  markets. 

A  public-works  program  of  resource  rehabilitation  is  one  answer  — 
first,  to  create  eventually  a  productive  forest  serviced  by  an  adequate 
system  of  roads;  second,  to  provide  employment  during  the  intervening 
period  of  waiting;  third,  to  enhance  the  watershed  and  recreational 
values  of  the  forest,  important  in  this  section;  fourth,  to  provide  for 


Figure  30.  —  Forestry  sections  of  Piedmont  Virginia. 
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the  local  workers  a  practical  education  in  the  care  and  conservation  of 
their  forests.   This  program  should  be  attended  by  considerable  enlarge- 
ment of  public  land  holdings  managed  for  timber  production  to  promote  the 
welfare  of  local  communities . 

The  iogical  time  for  inaugurating  such  a  program  is  at  the  close 
of  the  war,  when  many  of  the  people  who  have  migrated  to  industrial  cen- 
ters may  return,  to  aggravate  the  pressure  of  population  upon  resources. 

Southwestern  Foothills  Section 


The  Southwestern  Foothills  Section  of  the  Piedmont,  an  area  of 
970  ,000  acres  ,  is  typified  by  scattered  farm  woodlands ,  with  a  few  more 

extensive  forest 
tracts  (fig.  31). 


WOODED  LAND 


I    I  OPEN  LAND 


Figrire  31,  --  Location  of  wooded  lands  in  Bedford  County,  Virginia. 
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Most  of  the 
land  is  poorly 
suited  to  farming , 
and  woods  and  saw- 
mill work  is  a 
vital  source  of 
cash  income  to  the 
subsistence  farm- 
ers of  the  section. 
Many  of  the  rural 
workers,  however, 
turn  to  employment 
in  the  industrial 
centers  --  Lynch- 
burg, Bedford, 
Rocky  Mount ,  Bas 
setts ,  and  Martins 
ville  '-  as  a  major 
source  of  income, 
conducting  their 
farming  or  timber 
operations  as  a 
side  line  on  a 
part-time  basis. 
Expanding  indus- 
tries, including 
several  wood  using 
industries,  permit 
a  fairly  satisfac- 
tory level  of  living 
to  a  rather  dense 
population. 


5/ 

Figures  31,  32,  and  33  are  based  upon  maps  made  under  direction  .f   the 

Virginia  State  Committee  on  Agricultural  Programs,  as  part  of  the  project 
in  county  agricultural  planning, 
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The  productivity  of  woodlands  has  been  greatly  reduced  by  fires, 
which  have  probably  caused  greater  damage  in  this  section  than  anywhere  in 
Virginia  east  of  the  Blue  Ridge.  Well  over  a  third  of  the  section  lies 
within  counties  not  belonging  to  the  State  fire-protection  system.  The 
fire  situation  will  be  greatly  improved  when  these  counties  are  brought 
into  the  system. 

Another  destructive  element  threatening  forest  support  to  indus- 
trial expansion  is  the  multitude  of  small  sawmills  that  for  years  have 
been  overcutting  the  timber.   The  need  is  particularly  great  in  this 
section  for  introducing  more  efficient  methods  and  equipment  among  small- 
mill  operators. 

In  the  northern  part,  where  hardwood  timber  predominates  and  many 
of  the  farms  raise  cattle  for  milk  and  beef,  damage  to  the  woods  through 
grazing  is  serious.   In  the  southern  part,  the  forests  run  heavily  to 
pine  —  mostly  old-field  Virginia  pine.   Introduction  and  encouragement 
of  shortleaf  pine  through  planting  and  stand  management  would  greatly 
increase  forest  productivity. 

Soil  washing  and  gullying  have  severely  damaged  the  heavily  roll- 
ing erodible  lands  of  the  section.  While  the  steepest  hillsides  have 
now  been  retired  to  forest,  erosion  is  still  active  or  threatening  on  all 
but  the  small  acreage  of  fairly  level  crop  land. 

Estate  Woodlands  Section 

The  Estate  Woodlands  Section  is  an  area  of  rather  good  agricul- 
tural soils  and  large  farms,  and,  on  the  whole,  of  progressive  land  man- 
agement.  Its  1,750,000  acres  are  largely  in  pasture  and  crops,  with  hard- 
wood and  hardwood-pine  woodlands  dotted  here  and  there  among  the  farms. 

Dairying,  beef-cattle  production,  and  fruit  growing  are  the  chief 
types  of  commercial  agriculture.   Besides  the  commercial  farms,  a  great 
and  increasing  share  of  the  land  is  in  large  estates,  operated  mostly  as 
stock  farms  by  persons  whose  source  of  livelihood  is  in  Washington,  Bal- 
timore, and  other  urban  centers  to  the  east  and  north.   The  prevalence  of 
stock  raising  and  the  use  of  woodlands  for  pasture  result  in  much  serious 
damage  to  the  stands  of  hardwood  timber.   The  disconnected  character  of 
woodlands,  on  the  other  hand,  minimizes  the  danger  of  widespread  fires. 

On  the  estates,  the  chief  motives  in  land  management  are  aesthetic 
rather  than  monetary.   Timber  stands  are  managed  so  as  to  enhance  their 
appearance,  with  production  of  material  forest  products  a  secondary  con- 
sideration.  On  commercial  farms,  because  of  the  restricted  size  of  wood- 
lands, the  principal  value  of  the  timber  is  in  furnishing  materials  for 
use  on  the  farms  themselves:  fuel  wood,  fence  posts,  and  repair  lumber. 

Washington  Suburban  Section 

In  the  Washington  Suburban  Section,  comprising  some  210,000  acres, 
the  use  of  land  for  residential  purposes  and  for  urban  business  takes 
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precedence  over  other  uses, 
of  income , 


Woods  are  relatively  unimportant  as  a  source 


^B  WOODED  LAND 
I    I  OPEN  LAND 


Central  Pine-Hardwoods  Section 

The  central  Pine- Hardwoods  Section  is  characterized  by  the  poverty 
of  its  soil,  its  forests,  and  its  people.  Its  3.^^^0,000  acres  (more  than 
one  third  of  all  land  in  Piedmont  Virginia)  contain  a  large  proportion  of 
woodland.  This  woodland  represents  the  regional  extreme  of  poor  stocking 
and  of  small  size  and  inferior  quality  of  timber. 

Particularly  in  the  north,  the  line  of  division  between  the  Central 

Pine  Hardwoods  Section 
and  that  to  the  west 
is  remarkably  distinct. 
East  of  this  line  are 
the  poor  Tatum  and 
Nason  soils ,  support- 
ing a  predominantly 
pine  forest,  with 
short-boled  hardwoods 
in  mixture ,  and  permit- 
ting only  a  meager  de 
velopment  of  farming. 
West  of  this  line  the 
superior  Davidson 
soils  predominate , 
with  a  larger  propor- 
tion of  open  farm  land 
(fig.  32)  and  distinct- 
ly taller  hardwood 
timber. 


It  is  in  this 
section  that  the  prob- 
lem of  hardwood  inva- 
sion of  pine  stands  as- 
sumes its  most  serious 
form.   In  an  economy 
constructed  around  the 
utilization  of  softwoods, 
the  stabilization  of 


Figure  32, 


—  Location  of  wooded  Ifinds  in  Prince  William 
County,  Virginia, 


agriculture  and  the  heavy  cutting  of  pine  for  pulpwood  and  sawlogs  are 
rapidly  increasing  the  proportion  of  hardwoods,  which  are  much  less  pro 
ductive  than  pine  on  these  infertile  soils  and  which  find  their  chief  use 
as  fuel  wood. 

In  fact ,  it  is  to  be  feared  that  the  section  may  attain  the  quanti- 
ty of  hardwoods  of  the  western  sections ,  but  without  their  favorable 
growing  conditions  and  markets.  At  the  same  time,  the  Central  Section 
is  comparable  to  the  Estate  Woodlands  Section  in  farm  population,  but 
lacks  the  latter' s  agricultural  soils.  And  it  resembles  the  Southwestern 
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Foothills  Section  in  its  depleted  forests,  but  has  no  similar  industrial 
development  to  serve  as  an  outlet  for  surplus  labor.   The  Central  Pine- 
Hardwoods  Section  has  most  of  the  forestry  problems,  and  few  of  the  sav- 
ing graces,  of  the  remainder  of  Piedmont  Virginia. 

Despite  over-cutting,  burning,  and  other  forms  of  abuse,  the  for- 
est resource  remains  the  heart  of  the  economic  life  of  the  people,  and 
the  continuing  abandonment  of  farm  land  throughout  the  section  promises 
to  increase  the  relative  importance  of  forestry.   In  several  counties, 
well  over  a  fourth  of  all  income  received  by  the  people  arises  in  harvest- 
ing, transporting,  and  manufacturing  forest  products.   In  one  county,  the 
value  of  forest  products  is  more  than  twice  the  value  of  all  fanii  crops 
and  livestock  products.  The  level  of  this  income,  however,  is  too  low  to 
provide  a  satisfactory  living.   Beyond  the  reasonable  possibilities  of 
farm-population  adjustment,  that  level  can  be  raised  materially  only  by 
increasing  the  contribution  of  forests  and  forest  industries. 

The  Central  Pine-Hardwoods  Section  illustrates  more  forcibly  than 
any  other  section  of  Piedmont  Virginia  the  need  for  legislative  control  of 
the  use  of  forest  resources.   There  appears  to  be  little  hope  of  arresting 
exploitation  and  building  up  productivity  on  private  lands  by  other  means. 
Such  legislation  should  be  preceded  and  supported  by  an  intensive  program 
of  education. 

The  Virginia  Forest  Service  administers  some  A0,000  acres  of  land 
in  the  section  (virtually  all  the  State  Forest  lands),  and  has  designated 
an  additional  380,000  acres  as  suitable  for  purchase.   This  land  should  be 
acquired  both  to  build  a  backbone  of  productive  forest  within  the  section 
and  to  place  permanently  beyond  the  reach  of  agriculture  those  poorest 
lands  upon  which  farming  inevitably  fails.  The  latter  policy  could  be 
strengthened  by  a  supplementary  program  of  land-use  classification  and 
zoning. 

Some  forest  land  has  been  so  denuded  by  cutting  and  burning  that 
replanting  of  trees  is  believed  by  many  to  be  the  only  efficient  way  to 
rehabilitate  it.   The  Virginia  Forest  Service  is  of  the  opinion  that  some 
250,000  acres  of  land  in  the  Piedmont  require  planting;  a  large  share  of 
this  land  lies  within  the  Central  Section. 

The  problems  of  the  section  also  call  for  an  enlarged  program  of 
research  bearing  upon  silvicultural  and  economic  aspects  of  forestry. 
How  to  combat  hardwood  conversion,  or  perhaps  in  some  measure  to  adapt 
utilzation  to  the  trend  in  hardwoods,  is  a  pressing  question.   But  the 
fundamental  question  concerns  the  productivity  of  forest  lands  in  the 
section  —  what  is  land  worth  under  forest  management;  what  population  can 
it  reasonably  support? 

Southern  Flue-Wood  Section 

In  the  Southern  Flue-Wood  Section,  comprising  some  2,/^50,000  a-ires, 
production  of  flue-cured,  or  bright-fired,  tobacco  overshadows  other  farm 
enterprises  and  places  a  large  burden  upon  the  forests  to  produce  the  v/ood 


required  for  tobacco  curing.   This  drain  is  in  addition  to  the  heavy 
drain  for  ordinary  fuel  wood  and  for  pine  lumber  and  pulpwood. 

While  less  heavily  wooded  than  the  Central  Pine-Hardwood  Section, 
the  Southern  Flue-Wood  Section  nevertheless  is  comprised  in  large  measure 
of  forested  land  —  chiefly  stands  of  the  shortleaf-pine  type  occurring 
as  small,  isolated  woodlands  on  each  farm  (fig.  33) • 


WOODED  LAND 
OPEN  LAND 


The  hea-^ry 
demand  for  forest 
products  of  all 
types  had  produced 
a  higher  rate  of 
drain  in  propor- 
tion to  growing 
stock  in  this  sec- 
tion than  in  any 
other  in  Piedmont 
Virginia  and  has 
led  to  a  marked 
scarcity  of  timber 
in  many  localities, 
This  ,  in  turn  ,  has 
resulted  in  a  more 
general  recogni- 
tion of  the  value 
of  timber  than  is 
to  be  found  else- 
where in  the 
Piedmont. 


Figure  33.  —  Location  of  wooded  lands  in  Mecklenburg  County,  Virginia,  Since  it 

requires  about 
2-1/2  cords  of 
wood  to  cure  the  crop  harvested  from  each  acre  of  tobacco  land >  and  since 
returns  under  management  in  the  near  future  promise  to  average  about  one- 
half  cord  per  acre  per  year,  it  is  necessary  for  the  self-sufficient  farm 
to  have  in  woodland,  for  flue-wood  alone,  about  5  times  its  tobacco  acreage. 
Adding  to  this  the  farm  needs  for  fuel  wood,  fence  posts,  and  repair  lumber, 
it  appears  that  the  average  tobacco  farm  now  requires  ^5  acres  of  woods  in 
fair  condition  to  supply  all  home  needs  for  forest  products.   With  the  typ- 
ical size  of  farm  woodlands  in  the  section  ranging  between  UO   and  50  acres  , 
the  chief  function  of  woodlands  for  the  present  should  apparently  be  to 
supply  wood  for  the  farm  itself:  only  the  larger  and  more  productive  tracts 
may  properly  be  expected  to  yield  cash  income.   In  this  light,  the  extent 
to  which  woods  depletion  is  resulting  from  the  heavy  cut  of  lumber  within 
the  section  (see  fig.  2$)  is  particularly  apparent. 

Tobacco  production  creates  several  other  special  forestry  problems 
within  the  section.   Tobacco  plant  beds  are  customarily  located  in  the 
woods,  and  the  clearings  made  for  this  purpose  should  subsequently  be 
given  careful  management  to  prevent  their  lying  idle  for  years  under 
the  cover  of  brush  which  generally  takes  possession  of  the  ground.  More 
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important  is  the  problem  of  tenancy,  considerably  more  prevalent  in  this 
section  than  elsewhere  in  Piedmont  Virginia.  More  than  half  of  all  farms 
are  operated  by  tenants.   It  is  customary  for  tenants  to  cut  their  flue 
and  fuel  wood  from  the  farm  forest,  but  seldom  is  any  restriction  placed 
upon  the  manner  of  cutting  —  either  in  the  lease  or  through  supervision. 
Unrestricted,  and  having  no  interest  in  the  woods  as  a  continuing  re- 
source, the  tenant  cuts  those  trees  most  easily  made  into  fire  wood  — 
usually  the  straightest,  least  limby,  and  therefore  most  valuable  pines, 
which  show  the  greatest  promise  for  higher  uses.   A  program  of  timber 
marking  for  fire-wood  cuttings,  perhaps  managed  and  financed  cooperatively 
by  landlords,  would  do  much  to  alleviate  this  problem. 

In  the  eastern  part  of  the  section,  where  the  shortleaf-pine  for- 
ests predominate,  depleted  fields  are  being  invaded  by  Virginia  pine,  at 
great  loss  of  forest  productivity.   How  to  check  the  spread  of  this  in- 
ferior pine  is  an  important  question. 

Loblolly  Pine  Section 

The  Loblolly  Pine  Section,  embracing  a  narrow  strip  of  about  370,000 
acres  in  six  of  the  southeastern  counties,  forms  the  western  edge  of  the 
extensive  pine  lands  of  eastern  Virginia.   Heavily  forested,  and  contain- 
ing the  best  pine  sites  in  the  Piedmont,  the  section  is  nevertheless  of 
secondary  importance  as  a  part  of  the  Piedmont  because  of  its  restricted 
area.   Its  forestry  conditions  and  problems  are  largely  those  of  the 
loblolly -pine  lands  of  the  Coastal  Plain. 

Activities  of  Public  &  Private  Agencies 

A  number  of  agencies,  public  and  private,  are  now  conducting  pro- 
grams of  action  and  research  in  forestry  in  Piedmont  Virginia. 

Nine  pulp  mills  operate  in  the  State ,  all  of  them  drawing  some 
wood  from  the  Piedmont.   Of  these,  four  have  active  forestry  departments 
(all  but  one  organized  since  1939)  which  manage  company  lands  and  give 
management  advice  and  assistance  to  private  owners  from  whom  they  pur- 
chase pulpwood. 

The  Virginia  Forest  Service  engages  in  four  major  lines  of  acti- 
vity: (1)  Fire  protection,  about  85  percent  of  the  State  Forest  Service 
work.   The  cooperative  Federal -State-county  protection  system  is  extended 
to  32  of  the  Piedmont's  35  counties,  with  another  county  to  be  added  in 
19/y^  on  the  basis  of  increased  appropriations  received  for  the  present 
bienniimi.  (2)  Management  of  State  forests,  not  yet  fully  under  v/ay.   In 
addition,  the  Forest  Service  administers  several  small  county  forests  in 
the  district.  (3)  Directing  work  of  the  State  camps  of  the  Civilian  Con- 
servation Corps  (an  activity  now  suspended)  and  maintaining  CCC  improve- 
ments, particularly  fire  roads,  trails,  and  telephone  lines.  (U)   Giving 
management  advice  and  assistance  to  private  non-farm  forest  owners.   One 
man  is  normally  assigned  to  work  throughout  the  State.   The  Forest  Service 
also  maintains  a  Clarke-McNary  nursery  distributing  at  cost  about  2  mil- 
lion tree  seedlings  per  year  for  forest  planting. 
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In  the  field  of  formal  education,  both  the  University  of  Virginia 
and  the  Virginia  Polytechnic  Institute  conduct  forestry  courses.   The  lat- 
ter has  recently  set  up  a  one-term  course  in  general  forestry  as  a  require- 
ment for  the  degree  in  agriculture. 

The  State  Agricultural  Extension  Service ,  through  the  Extension 
Forester,  carries  a  program  of  education  and  technical  assistance  to  farm- 
woodland  owners,  helping  them  with  all  phases  of  timber  management  and 
marketing.   During  the  past  decade  it  has  made  considerable  progress  in 
promoting  forestry-mindedness  among  farmers  and  county  agricultural  agents, 
stimulating  many  of  these  agents  to  undertake  constructive  forestry  pro- 
grams in  their  counties. 

The  Virginia  State  Planning  Board  has  made  general  surveys  of  the 
forestry  situation  in  connection  with  its  reports  on  natural  resources, 
agriculture,  and  industry.-  At  present  it  is  the  coordinating  agency 
in  a  joint  project  sith  the  State  University  and  Agricultural  College  — 
a  project  aimed  at  land-use  classification  and  a  related  study  of  popula- 
tion and  small  industry,  and  thus  having  a  close  bearing  upon  forestry 
problems. 

The  U.  S.  Soil  Conservation  Service  is  the  administrative  agency  in 
the  soil  conservation  districts,  organized  in  accordance  with  the  State 
enabling  act  of  1938.   Twenty-two  of  the  Piedmont's  35  counties  are  now 
in  conservation  districts.   Farm-management  plans,  including  the  woods 
in  more  or  less  detail,  are  prepared  for  cooperating  farms.   In  one 
district  a  technical  forester  prepares  detailed  woods-management  plans 
for  a  limited  number  of  cooperators  and  advises  them  on  timber  cutting 
and  marketing.   Through  its  CC.C.  camps  the  Soil  Conservation  Service 
has  conducted  cutting  and  improvement  operations  and  set  up  demonstra- 
tions in  private  woodlands.   It  maintains  nurseries  and  distributes  for- 
est planting  stock  to  cooperators. 

The  U.  S.  Forest  Service  administers  tvv'u  national  forests  in  the 
Mountain  Hardwoods  Section  of  the  region.   These  forests  include  85,000 
acres  within  the  section,  with  a  gross  purchase-unit  area  of  223,000 
acres:  more  than  a  fourth  of  the  section's  total  area.   Through  the 
Appalachian  Forest  Experiment  Station  it  conducts  research  in  forest 
management,  fire  control,  forest-water  relationships,  and  some  of  the 
economic  aspects  of  timber  supply,  production,  and  industrial  uses.   It 
maintains  the  Lee  Experimental  Forest  in  Buckingham  County  as  a  field 
research  laboratory  and  as  a  going  demonstration  in  the  business  of  for- 
est management. 

The  Tennessee  Valley  Authority  cooperates  with  a  number  of  farmers 
in  Piedmont  Virginia  as  a  part  of  its  phosphate-fertilizer  demonstration 
program.   Plans  prepared  for  these  farms  in  some  cases  consider  the  place 
of  the  woodland  in  the  farm  business  and  contain  a  few  general  recommenda- 
tions for  woods  racinagement. 

The  Farm  Security  Administration,  also,  gives  some  attention  to 
the  needs  of  farm  forestry  on  its  clients'  farms.   It  is  currently 
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preparing  for  more  intensive  work  in  the  forestry  field  and  is  coopera- 
ting with  the  U.  S,  Forest  Service  in  giving  to  its  county  supervisors  a 
brief  schooling  in  practical  forestry. 

The  Agricultural  Adjustment  Administration  recognizes  tree  plant- 
ing and  forest-stand  improvement  as  soil-conserving  practices.   In  19A.0 
it  provided  a  special  allotment  of  |^30  per  farm  which  could  be  earned 
through  forestry  practices.   (This  allotment  was  subsequently  reduced  to 
$15  J  and  then  eliminated ,  but  payments  out  of  the  general  allotment  are 
still  obtainable  on  the  same  basis  as  before  19^.0).  Farmers'  response  has, 
on  the  whole,  been  meager.   During  the  6-year  period  1936-^1,  an  average  of 
only  220  acres  was  planted  annually  in  the  entire  district,  and  an  average 
of  only  35  acres  of  woods  improved. 

From  a  review  of  the  forestry  activities  of  these  agencies  it  ap- 
pears that  with  only  one  or  two  outstanding  exceptions  the  essential  frame- 
work of  a  sound  forestry  program  is  already  'nell   developed.   The  chief 
need  along  these  lines  is  for  an  increased  tempo  of  activity  —  an  objec- 
tive now,  of  course,  largely  to  be  postponed  until  after  the  war.   In  the 
field  of  extension  and  technical  assistance  3  or  A  men  now  serve  on  a  part- 
time  basis  where  probably  at  least  10  full  time  workers  are  needed  to  do 
an  effective  job.   The  State  fire-protection  system,  left  over- expanded  by 
retirement  of  the  Civilian  Conservation  Corps,  greatly  needs  strengthening, 
and  general  educational  programs  in  fire  prevention  also  require  consider- 
able enlargement, 

A  number  of  agencies  dealing  with  the  farm  as  a  business  unit  are 
apparently  beginning  to  give  some  attention  to  the  farm  woods.   There  is 
little  evidence,  however,  that  they  regard  farm  forestry  as  an  integral 
and  productive  part  of  the  farm  business.   Methods  of  appraisal  and  of 
farm  budgeting  largely  ignore  the  existence  of  the  woodland.   In  Piedmont 
Virgnina ,  with  its  great  aggregate  of  non-agricultural  soils  and  its 
economic  future  so  closely  dependent  upon  the  future  of  forest  labor  and 
industry,  it  is  difficult  to  see  how  these  agencies  can  make  real  progress 
toward  their  objective  of  social  betterment  without  coming  definitely  to 
grips  with  the  forestry  situation. 

Two  important  fields  of  forestry  activity  have  so  far  seen  scanty 
progress.   The  first  is  public  regulation  of  cutting  practices.   As  regar-'s 
State  action,  the  General  Assembly  of  Virginia  has  in  committee  considered 
the  need  for  such  legislation  but  has  to  date  merely  evolved  two  rather  in- 
effective seed -tree  laws.   The  second  neglected  field  is  that  of  the  dis- 
tribution of  forest  products.  While  marketing  problems  can  be  fully  met 
only  after  some  regeneration,  of  the  _forest  resource ,., measures  can  be  taken 
now  to  improve  the  situation.  Furthermore,  research  in  forest-products 
distribution  is  urgently  needed  to  uncover  all  the  facts  and  provide  a 
basis  for  a  well-rounded  program. 
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Recommendations  in  Summary 

The  following ,  then ,  appear  to  be  the  outstanding  needs  of  the 
forest  situation  in  Piedmont  Virginia j 

A.  Education  and  technical  assistance  in  forestry 

1.  To  promote  forestry-  mindedness  among  the  people 

2.  To  combat  carelessness  with  fire, 

3.  To  increase  the  effectiveness  of  public  forest  regulation, 

when  adopted, 
U.   To  give  concrete  assistance  to  woods  owners  in  — 

a.  Developing  forest-management  plans 

b.  Estimating  timber  volumes  and  marking  timber  for 

cutting 

c.  Marketing  forest  products. 

5.  To  promote  increased  efficiency  and  better  utilization  in 
small  sawmills  0 

B.  Public  control  of  timber- cutting  practices. 

1.  To  stop  forest  exploitation 

2.  To  permit  rebuilding  the  forest  as  a  source  of  income 

3.  To  lay  foundations  for  increasing  the  efficiency  of  timber 

marketing 

C.  Public  forest  acquisition 

1-  By  the  State,  an  estimated  380.000  acres  east  of  the  foothills. 

2.  By  the  Federal  government  ,  an  estimated  lAO  .000  acres  in  the 

Mountain  Section. 

D.  Forest  research. 

1  To  develop  economic  methods  of  forest  management  ,  aimed  at  pro- 
ducing trees  favored  commercially 

2>   To  e\/'aluate  present  and  potential  contribution  of  forests  to 
local  income  as  a  basis  for  planning  needed  population 
and  land-use  adjustments. 

3.  To  study  the  problems  of  timber  marketing  and  suggest  means 

of  solving  them 
k'   To  provide  in  part  the  facts  needed  in  land- use  classification 
and  zoning 

E.  Resource  rehabilitation  through  public  works 

1.  To  provide  post-war  employment. 

2.  To  create  a  permanently  productive  forest, 

3.  To  give  practical  education  in  forest  conservation. 

F.  Other  public  forestry  measures.- 

1.  Intensification  of  forest-fire  protection. 

2.  Rehabilitation,  possibly  through  forest  planting,  of  about 

250,000  acres,  to  reclaim  idle  land  and  arrest  soil 
erosion. 
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3.  Credit  extension  to  woodland  owners  to  make  conservative 

cutting  financially  possible. 
U'   Greater  attention  to  farm  forestry  on  the  part  of  agricultural 

extension  and  service  agencies. 

G.  Private  forestry  measures. 

1.  Steps  by  pulp  and  lumber  companies  and  concentration  yards 

to  correct  remediable  defects  in  their  buying  practices 

so  as  to  promote  better  forestry  practice  and  higher  forest 

income 

2.  Action  by  landlords  to  clarify  wood-cutting  privileges  and 

requirements  on  tenant  farms ,  and  by  otner  owners  to 
encourage  sound  cutting  practices  on  their  woodlands. 

Many  of  these  forestry  measures  are  to  be  regarded  as  part  of  a 
post-war  program.  Aims  in  that  period  would  be,  first,  to  provide  useful 
employment  for  persons  released  from  war  activities^  second,  to  rebuild 
a  productive  forest  resource .  depleted  through  two  centuries  of  mismanage- 
ment and  currently  undergoing  especially  severe  strain  because  of  the  war 
itself. 

Modern  war  places  the  heaviest  of  demands  upon  all  natural  re- 
sources.  High  prices  and  enlarged  requirements  for  pulpwood,  sawlogs , 
ties,  and  other  forest  products  call  urgently  for  maximum  timber  produc- 
tion, even  in  a  region  like  Piedmont  Virginia,  whose  impoverished  forests 
were  already  overburdened  to  the  limit.   War  has  not  only  accelerated  cut- 
ting but  it  has  also  led  to  an  increase  in  undesirable  cutting  practices  -  - 
heavier  cutting  of  forest  stands  and  the  lowering  of  requirements  standards 
by  wood  using  industries. 

During  the  past  war  Piedmont  forests  were  called  upon  for  a  similar, 
though  less  extreme,  effort  of  production-   They  emerged  heavily  scarred 
from  that  conflict.   They  have  entered  the  present  war  less  well  prepared 
than  before  to  furnish  the  timber  so  urgently  needed.   They  will  un- 
doubtedly emerge  from  this  war  in  a  still  less  productive  condition.   Very 
little  can  be  done  now  to  alter  the  fact  of  forest  impoverishment.   But  in 
the  post  war  period  something  can  and  must  be  done.   The  forests  of  Pied- 
mont Virginia  must  be  better  prepared  to  meet  the  demands  of  future  emer- 
gencies.  But  in  addition,  and  even  more  important,  they  must  be  equipped 
to  provide  the  people  of  the  district  with  decent  levels  of  employment  and 
income  in  the  years  of  peace ■ 
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Section  5-  —  APPENDIX 

Glossary 

Forest  Type 

Softwood  types  (loblolly  pine-,  shortleaf  pine-,  Virginia  pine-, 
white  pine-,  and  redcedar- hardwoods) .  —  Stands  in  which  softwoods 
comprise  2?  percent  or  more  of  the  number  of  dominant  and  codominant 
trees,  with  the  designated  softwood  species  predominating.   In  the 
appendix  tables,  statistics  for  the  white  pine-and  redcedar- hardwoods 
types  are  included  with  those  for  the  cove -hardwoods  and  shortleaf  pine- 
hardwoods  types,  respective iy< 

Bottomland  hardwoods.  ■ -  Stands  in  which  hardwoods  make  up  more 
than  ^S  percent  of  the  number  of  dominant  and  codominant  trees 3  usually 
found  along  stream  margins  and  river  bottoms 

Cove  hardwoods.   -  Stands  in  which  yellowpoplar  and  other  hard- 
woods make  up  more  than  75  percent  of  the  number  of  dominant  and  co- 
dominant  trees 3  usually  found  on  lower  mountain  slopes  and  coves  with 
northerly  or  easterly  exposure > 

Upland  hardwoods.  -   Stands  in  which  mixed  oaks  and  other  hard- 
woods make  up  more  than  7^  percent  of  the  number  of  dominant  and  codomi- 
nant treesj  usually  found  on  rolling,  upland  sites. 

Diameter 

Tree  diameter  -  Diameter  outside  bark,  in  inches,  measured  ^-1/2 
feet  above  ground 

Diameter  class.    Includes  a  2  inch  range  of  tree  diameters.   The 
10- inch  diameter  class  includes  trees  from  9-0  to  10  9  inches  in  diameter; 
the  12  inch  class,  trees  from  11  0  to  12,9  inches,  and  so  on. 

Tree  Classification 

Sound,  sawlog-size  tree.  --  A  softwood  tree  9  0  inches  or  more  in 
diameter,  or  a  hardwood  tree  13  0  inches  or  more,  with  not  less  than  one 
sound  12-foot  butt  log,  or  with  '^O   percent  of  the  gross  board-foot  vol- 
ume of  the  tree  in  usable  sawlogs 

Sound  tree  under  sawlog  size,.   -  Any  sound,  straight-stemmed  tree 
between  1  0  inch  in  diameter  and  sawlog  size 

Gull  tree.  -■-   A  tree  which   -  because  of  poor  form,  limbiness , 
rot,  or  other  defect  --   fails  to  qualify  as  a  sound  tree 

Pole  tree.  --  A  pine  tree  that  will  produce  a  pole  conforming 
to  specifications  of  the  American  Standards  Association. 
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Forest  Condition 

Old-growth  saw-timber  stand.  —  A  stand  having  the  characteris- 
tics of  the  original  mature  timber  of  the  region,  containing  at  least 
1,030  board  feet  of  sawlogs  per  acre  in  the  case  of  hardwood  types,  600 
board  feet  in  the  case  of  softwood  types. 

Second-growth  saw-timber  stand.   —  A  stand  of  second  growth  con- 
taining  at  least  600  board  feet  per  acre . 

Cordwood  stand.  —  A  stand  of  second  growth  containing  less  than 
600  board  feet  per  acre. 

Reproduction  stand.  —  A  nonsawtiraber ,  non-cordwood  stand  contain- 
ing at  least  80  well  distributed  seedlings  per  acre.   Statistics  for  this 
condition  include  those  for  the  clear-cut  condition  —  i.e.,  cut-over 
areas  having  insufficient  young  growth  to  qualify  as  either  cordwood  or 
reproduction. 

Volume 


Board-foot  volume.  —  The  volume  by  International  l/^-inch  rule, 
exclusive  of  defect,  of  that  portion  of  living,  sound,  sawlog-size  trees 
lying  between  stump  and  the  upper  limit  of  merchantability  for  sawlogs. 

Volume  in  cords.  —  The  volume  of  wood  and  bark  in  standard  cords, 
exclusive  of  defect,  of  that  portion  of  living  trees  5.0  inches  and  lar- 
ger in  diameter  lying  between  stump  and  a  top  of  approximately  L,   inches 
minimum  diameter  outside  bark. 

Cubic-foot  volume.  —  The  solid  cubic  volume  of  all  wood  (not 
bark)  included  in  the  cordwood  estimate. 

Growth  and  Utilization  ; 

Growing  stock.  —  The  volume  of  timber  exclusive  of  cull  trees 
and  hardwood  tops.  ' 

Mortality.  —  The  volume  lost  from  the  growing  stock  through  the 
death  of  trees,  caused  by  fire,  tree  competition,  disease,  insect  damage, 
and  windthrow. 

Net  growth.  —  The  net  increase  (mortality  deducted)  in  growing 
stock,  before  subtracting  commodity  drain. 

Commodity  drain. . —  The  reduction  in  growing  stock  due  to  cutting 
within  the  designated  area. 


Production. 


The  volume  of  forest  oroducts  manufactured  or  con- 


sumed by  forest  industry  within  the  designated  area. 
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Forest  Survey  Unit 

Northern  Piedmont.  —  Unit  No.  3,   comprised  of  the  Piedmont 
counties  situated  north  of  the  James  River  (see  fig.  l). 

Southern  Piedmont.  —  Unit  No.  2,  comprised  of  the  Piedmont 
counties  situated  south  of  the  James  River  (see  fig-  1). 
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Table  11,  —  Land 

area  by  type  of  use , 

1940 

Area  in  acres 

Percent  of  total 
land  area 

Type  of  use 

Entire 
Piedmont 

Northern 
Piedmont 

Southern 
Piedmont 

Entire 
Pied- 
mont 

North- 
ern 

Pied- 
mont 

South- 
ern 

Pied- 
mont 

Forest  landi 
Commercial  forest • -  . 
Reserved  public  forest 

5,827,900 

104,300 

2,405,900 
98.100 

3  ,422^000 
6  .200 

57-9 
1.0 

54  4 
2.2 

60.7 
.1 

All  forest  land. . . - 

5,932,200 

2,504,000 

3- 428  .,200 

58-9 

56..  6 

60,8 

Non-forest  land: 

Active  faiTii  land: 

Pasture. .,,,,.. 

Crop  land  and  other 
farm  land. * .  . 

1 ,06u  ,700 
2,621,300 

702.500 
1.014.300 

362  ,200 
1 0607.000 

10-6 
26.0 

15.9 
22,9 

6.4 
28.5 

All  active  farm  land 
Abandoned  farm  land... 
Other  non-forest  land. 

3,686,000 
220  ,AOC 
227  ,^00 

1,716,800 

93  ,700 

109,800 

1,969,200 
126,700 

ii8,l00 

36,6 
2.2 

2.3 

38.8 
2-1 
2..S 

34.9 
2.2 
2.1 

All  non -forest  land. 

U  .13  U  .300 

1,920,300 

2.,2 J 4 -000 

41-1 

43  .4 

39. 2 

All  land 

LO, 066, 500 

4,424.300 

5.642.200 

100.0 

100-0 

100.0 
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Table  12.  --  Forest  area  by  forest  type  and  condition,  1940 


ENTIRI 

]  PIEDMONT 

All  conditions 

Saw-tirat 

)er  stands 

Cordwood 
stands 

Repro- 

Forest type 

Old 
growth 

Second 

growth 

duction 
stands 

Acres 

96 ,400 

1  ,233  .100 

1,391  .'^OO 

334,100 

18^  ,700 

2,587,-100 

Percent 

Acres 

11,300 
2  ,400 

10,400 
6  .300 

73  .200 

Acres 

49.500 
670,300 
472  .100 
182  ,100 
116  ,600 
iai6,500 

Acres 

31,600 

480,700 

731,200 

129,600 

62  ,800 

1 ,272  ,100 

Acres 

Loblolly  pine-hardwoods., 
Shortleaf  pine- hardwoods. 
Virginia  pine-hardwoods. ■ 
Bottom-land  hardwoods . . . ■ 
Cove  hardwoods .  ■  ......... 

Upland  hardwoods ..-...,.. 

1.6 

21.2 

23 -Q 

^  ..^ 

3.2 

44 . 4 

15,300 

70,800 

185,800 

12  ,000 

125,300 

All  type  s  0  =  o  .,...,•.  0 ,.. .  ^ 

5,827  ,900 

100.0 

1C3  ,600 
Percent 

2 ,607 ,100 
Percent 

44.7 

2,708,000 
Percent 
46.5 

409  ,200 
Percent 

1.8 

7.0 

NORTHERN  PIEDMONT 


Acres 

Acres 

Acres 

Acres 

Loblolly  pine-hardwoods.. 

7  ,100 

.3 

2  ,400 

3,200 

1,500 

Shortleaf  oine-hardwoods. 

245  ,.700 

10.2 

1.600 

120,500 

103,100 

20,500 

Virginia  pine-hardwoods. 0 

639.^00 

26.6 

1,600 

198,400 

353,600 

85,900 

Bottom-land  hardwoods,... 

148,100 

6.1 

5,^^00 

73  ,300 

63  ,000 

6  ,300 

Cove  hardwoods 

110,200 

4.6 

4,700 

62  ,200 

43  ,300 

Upland  nardwoods. , , , 

i  ,25S,300 

52.2 

49  ,600 

-21 ,300 

639.500 

44,900 

2,4O5.,QO0 

63  ,000 

978,100 

1,205.700 

159,100 

All  types,,.,  ........ ^ 

100,0 

Percent 

Percent 
40-7 

Percent 
50.1 

Percent 

> 

2.6 

6,6 

SOUTHERN  PIEDM0N1 


Loblolly  pine-hardwoods 
Shortleaf  pine -hardwoods. 
Virginia  pine-hardwoods.- 
Bottom-land  hardwoods..  . 
Cove  hardwoods ........... 

Upland  hardwoods ..-.-..,,. 

89  .300 

987,400 

752  ,000 

.  186  ,000 

75  ,^00 

1,331,800 

2,.6 

28.9 

22-0 

5.4 

2.2 

38. 9 

Acres 

9,700 

800 

4,900 

1,600 

23  ,600 

Acres 

47-100 
549  .800 
273  .700 
108,800 

54,400 
595  ,200 

Acres 

28,400 

377,600 

377,600 

66,600 

19 , 500 

632  ,600 

Acres 

13  .800 

50,300 

99,909 

5,700 

80,400 

All  types.  .....,.,...,..,< 

3, 422 -,000 

100 -.0 

40  ,600 
Percent 

1,629,000 

Percent 
47.6 

1,502,300 

Percent 
4^9 

250,100 
Percent 

1.2 

7.3- 
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Table  13-  —  Species  composition  of  forest  types,  1940^ 


Tree  species 

All 
forest 
types 

Lob- 
lolly 
pine 
hard- 
woods 

Short- 
leaf 
pine 
hard- 
woods 

Vir- 
ginia 
pine 
hard- 
woods 

Bottom- 
land 
hard- 
woods 

Cove 
hard- 
woods 

Upland 
hard- 
woods 

Percent 

Percent 

Percent 

Percent 

.2 

9.7 

60.9 

•  4 

.4 

Percent 

Percent 

Percent 

Softwoods: 

Loblolly  pine 

Shortleaf  pine.... 

Virginia  pine 

liVhite  pine, hemlock 
Redcedar 

1.6 
19.0 

.7 
.3 

8.5 
.8 

.1 

.8 

63.5 

7.3 

.1 

.7 

.6 

2,3 

1.0 

.1 

.2 

1.4 

2.0 

8.9 

.1 

.2 

3>7 
2.2 

.4 

.2 

All  softwoods. . . 

36.0 

73.8 

72.4 

71.6 

4.2 

12.4 

6.7 

Hardwoods; 
Northern  red  oak.. 
Other  red  oaks. . . . 
White  oa^ ..».«••.. 

3-7 
10.3 
13.2 

5.2 

1-h 
2,1 
1.6 
3.7 
11.2 

.8 
4.0 
1.1 

.8 
U'9 

.1 
3.2 
3.3 

,8 

1-0 

1.0 

9-4 

4.5 

.1 

.5 

.2 

.2 

1.9 

.9 
6.1 

4. '7 

.6 

1.2 

.9 
.6 

3.5 

5.7 
.1 

1.-^ 
.2 
.4 

1.4 

.7 
6.1 

5.3 

.5 

1.4 
.9 
.8 

1.6 

7.2 
.1 

1.3 
.2 
.6 

1.7 

2.1 

5.7 

3.8 

.1 

.7 
7,4 
.,2 

15.1 

.9 

1.^ 

8.1 

,8 

32.2 

6.6 
5.0 
5.3 
4.3 

.5 
2.3 
2.0 

.2 

45.4 
.6 
3.6 
1-9 
1.5 
8.4 

6.5 

16.3 

24.3 

11.1 

1.9 

2.5 

2.6 

2.7 
11.6 
1.5 
7.4 
.6 
1.0 
3.3 

Chestnut  oak. 

Other  white  oaks.. 

Red  maple 

Black  tupelo 

Sweetgum. 

Yellowpoplar 

Beech 

Hickory 

Ash 

Scrub  hardwoods... 
Other  hardwoods... 

All  hardwoods. . . 

D^.O 

26,2 

27.6 

28.4 

Q5.8 

87o6 

9^.3 

All  species 

100.0 

100.0 

100.0 

100.0 

100.0 

100  cO 

100.0 

Cubic-foot  volume  in  each  species,  expressed  as  a  percentage  of 
the  total  volume  for  the  type  —  average  of  all  stands  sampled  in 
Piedmont  Virginia. 
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Table  1A-.  —  Saw-timber  volume  —  International  :^-inch  Scribner, 
and  Doyle  rules  —  by  tree  species >  l^UO 


ENTIRE  PIEDMONT 


Tree  species 


International 
^-inch  rule 


Scribner  rule 


Doyle  rule 


Softwoods: 

Shortleaf  and  loblolly  pines.-. 

Virginia  pine . . 

Other  softwoods 

All  softwoods ..,...« 

Hardwoods? 

Northern  red  oak. 

Other  red  oaks 

White  oaks 

Red  maple 

Sweetgum 

Yellowpoplar. . , 

Hickory 

Other  hardwoods 

Ail  hardwoods .  -  . 

All  species . .  .  . , 


M  bd,  ft, 


1 ,973 ,900 

1  ,058  .400 

116 ,600 


3,U8,900 


437  .700 
686 ,  500 

1 ,26l  ,700 
108,400 
243  ,300 

1,002,200 
254,600 
467,100 


4.461.500 


7,610,400 


M  bd.  ft. 


1,631,600 
858,600 
100  .000 


2,590,200 


402,600 
623  ,300 
1,148,800 
97,800 
219 ,300 
908  .000 
229  ,900 
422,500 


4,052,200 


6,642,400 


M  bd.  ft. 


1,005,200 

497,600 

70  ,300 


1,573,100 


341,100 
497,100 
931,100 
75,500 
168,600 
715  ,700 
177,900 
329,700 


3,236,700 


4,809,800 
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Table  15. —  Saw-timber  volume.  International  ^-inch  rule,  by  tree 

species  and  forest  condition,  1940 


ENTIRE  PIEDMONT 

Tree  species 

All 
conditions 

Saw-timber  stands 

Cordwood 
and 

Old 

growth 

Second 
growth 

repro- 
duction 
stands 

Softwoods: 

Loblolly  pine. ..... 

Short leaf  pine ..... 

Virginia  pine ...... 

Other  softwoods. . . , 

M  bd.  ft. 

220  ,000 
1.753,900 
1,058,400 

116,600 

Percent 

2.9 
23.1 
13.9 

M  bd -  f t . 

200 
88  ,000 
10,100 
13  ,300 

M  bd  ft. 

215,100 

1.557,800 

956,600 

94  .700 

H  bd,  ft. 

4,700 

108,100 

91  .700 

8,600 

All  softwoods. . . . 

3, 148:.  900 

41.4 

111,600 

2,824,200 

213  ,100 

Hardwoods: 

Northern  red  oak. .  •• 

Other  red  oaks 

White  oak 

Chestnut  oak 

Other  white  oaks... 

Red  maple 

Black  tupelo 

Sweetgum 

Yellowpoplar 

Beech 

Hickory 

Ash 

Other  hardwoods. . . . 

437,700 
686,500 
843  ,300 
353  ,200 

65  ,200 
108,400 

78,800 

243  ,300 

1 ,002 ,200 

62,100 
254,600 

54,700 
271,500 

5.8 

9.0 

11-1 

4.6 

.9 

1.4 

1-0 

3.2 

13.2 

,8 
3.3 

.7 
3.6 

91,900 

61 ,800 
146,200 

76  ,200 
2,000 
6,800 
4,100 

29  ,200 

28.100 
4,900 

21  .300 
9.300 

35,400 

338,800 

587  ,800 

6^^9,600 

257  ,600 

58,200 

94 ,200 

70  ,300 

204,200 

935,800 

53 ,800 

217  ,800 

42 ,400 

223  ,800 

7,000 

36,900 

37,500 

19,400 

5,000 

7,400 

4,400 

9,900 

38,300 

3,400 

15,500 

3.000 

12,300 

All  hardwoods. . . . 

4,461,500 

58.6 

517  ,200 

3,744,300 

200  ,000 

All  species. ......... 

7,610,400 

100, 0 

628  ,800 

6,568,500 

413  ,100 
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Table  15 


._  c 


aw--tiraber  volume  ,  International  ^-inch  rule ,  by  tree 
species  and  forest  condition,  1940  —  Continued 


NORTHERI'J  PIEDl 

^ONT 

All 
conditions 

Saw-timber  stands 

Cordwood 

Tree  species 

Old 
growth 

Second 
growth 

repro- 
duction 
stands 

M  bd.  ft. 

13,500 
312  ,800 
454.300 

57  ,100 

Percent 

11.3 

16,4 

2  0 

H  bd.  ft 

200 

8,600 

4,200 

13 ,200 

M  bd.  ft. 

13  ,300 
272,300 
40^,200 

40  ,700 

M  bd.  ft. 

Softwoods: 

Loblolly  pine , 

Shortleaf  pine 

Virginia  pine 

Other  softwoods 

31,900 

44,900 

3,200 

All  softwoods 

837,700 

30.2 

26,200 

731,500 

80  ,000 

Hardwoods: 

Northern  red  oak 

Other  red  oaks 

White  oak 

242  ,100 

304,100 

414,800 

216, 100 

J  6, 700 

37,100 

31,800 

S8  ,i00 

364.300 

24,500 

111  ,700 

15,700 

95,600 

8.7 

11.0 

I'^.O 

7.8 

,6 

1.3 

1.1 

2.1 

13-2 

.9 

4  0 

«6 

3.5 

60  ,700 

42,900 

84,900 

60,600 

500 

900 

300 

5  ,300 

8.000 

600 

7  .600 

900 

19  .100 

176,200 

241,600 

309,100 

147 ,000 

14,000 

33  ,600 

29  .800 

51 ,000 

341 ,800 

22 ,  500 

97  ,800 

13  ^700 

71  ,200 

5,200 
19,600 
20  ,800 

Chestnut  oak 

8,500 

Other  white  oaks 

Red  manle 

2,200 
2  ,600 

Black  tuoelo 

1 ,700 

Sweetgum. 

1 ,800 

YellowDODiar 

14,500 
1,400 
6,300 
1,100 
5,300 

Beech 

HickorVo  .  „  <, 

Ash. . ,. 

Other  hardwoods. 

All  hardwoods 

1,932,600 

69.3 

292,300 

1,549.300 

91 ,000 

All  species . , , 

2  .770  .300 

100. 0 

318,500 

2  .280  ,800 

171 ,000 
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Table  15.  —  Saw-timber  volume,  International  ^~inch  rule,  by  tree 
species  and  forest  condition,  1940  —   Continued 


SOUTHERN  PIEDMONT 


All 

Saw-timber  stands 

Cordwood 
and 

Tree  species             .... 

conditions 

Old 
growth 

Second 
growth 

repro- 
duction 
stands 

M  bd.  ft. 

206.500 

1,441,100 

604,100 

59,500 

Percent 

4.3 
29.8 
12.5 

1.2 

M  bd.  ft. 

79,400 

5,900 

100 

M  bd.  ft. 

201 ,800 

1,285,500 

551,400 

54,000 

M  bd.  ft. 

Softwoods: 

Loblolly  pine 

Shortleaf  pine 

Virginia  pine 

Other  softwoods 

4,700 
76,200 
46,800 

5,400 

All  softwoods 

2,311,200 

47.8 

85  .400 

2  .092  ,700 

133,100 

Hardwoods : 

Northern  red  oak. . . . 

Other  red  oako 

White  oak 

Chestnut  oak. 

Other  white  oaks.... 

Red  maple. 

Black  tupelo 

Sweete"um 

195.600 

382,400 

428.500 

137,100 

48,500 

71^300 

47  ,000 

185  ,200 

637,900 

37,600 

142  ,900 

39,000 

175  ,900 

4.0 
7.9 
8,9 
2.8 
1.0 
1-5 
1.0 
3-8 
13-2 
.8 

2.9 
.8 

3.6 

31.200 

18,900 

6l  .300 

15.600 

1,500 

5,900 

3.800 

23,900 

20  .100 

4.300 

13  .700 

8,400 

16  ,300 

162,600 

346,200 

350.500 

110,600 

44,200 

60,600 

40,500 

153  .200 

594,000 

31.300 

120  .000 

28,700 

152.600 

1,800 

17,300 

16  ,700 

10,900 

2,800 

4,800 

2.700 

8.100 

Yellowpoplar 

Beech 

23  ,800 
2  .000 

Hie  ko  rv • 

9,200 

Ash 

1.900 

■  Other  hardwoods 

7.000 

All  hardwoods. .... 

2,528,900 

52.2 

224,900 

2,195.000 

109  .000 

All  snecie  s 

4.840.100 

100.0 

310  .300 

4.287.700 

242.100 

-63- 


Table  l6.  —  Saw-timber  volume.  International  ^-inch  rule,  by  tree 
species  and  diameter  class,  1940 


ENTIRE  PIEDMONT 


Diameter  class  (inches) 

Tree  species 

All 
classes 

10-12 

14-18 

20-24 

26  and 
larger 

Softwoods: 

Shortleaf  and  lob- 
lolly pines 

Virginia  pine 

Other  softwoods 

M  bd.  ft. 

1,973,900 

1,058,400 

116,600 

M  bd.  ft. 

1,217,300 

786,500 

47,500 

M  bd.  ft. 

643,500 

265,200 

36,500 

M  bd.  ft. 
101 ,100 

6,700 

20,300 

M  bd.  ft. 
12  ,000 

12  ,300 

All  softwoods.  .  .  .^ 

3,148,900 
Percent 
100.0 

2,051,300 

Percent 
65.1 

945,200 

Percent 

30.0 

128  ,100 

Percent 

4.1 

24,300 

Percent 

.8 

M  bd.  ft. 

437,700 
686,500 

1 ,261 ,700 
108,400 
243  ,300 

1,002,200 
254,600 
467  ,100 

M  bd,  ft. 

M  bd.  ft. 

162  ,300 
398,700 
682,400 
76,400 
183,500 
638,200 
182,700 
313,900 

M  bd.  ft. 

138,500 

209  ,300 

360 ,400 

23  ,000 

40  ,300 

288,200 

53  ,000 

115  ,600 

M  bd.  ft. 

Hardwoods: 

Northern  red  oak. . . . 

136,900 
78,500 

218,900 
9,000 
19,500 
75  ,800 
18 ,900 
37,600 

Other  red  oaks 

White  oaks 

Red  maole 

Sweetgum 

Yellov/poplar 

Hickory 

Other  hardwoods 

(/ 

4,461,500 
Percent 
100.0 

2,638,100 
Percent 
59.1 

1,228,300 
Percent 
27.5 

595,100 

Percent 

13.4 

All  hardwoods.  .  .  .< 

Percent 

M  bd.  ft. 
7,610,400 
Percent 
100.0 

M  bd.  ft. 

M  bd.  ft. 

M  bd.  ft. 
1,356,400 
Percent 
17.8 

M  bd.  ft. 

> 
All  species ^ 

2,051,300 
Percent 
27.0 

3,583,300 
Percent 
47.1 

619,400 

\ 

8.1 
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Table  I7.  --  Saw- timber  volume  per  acre, 

by  forest  type  and  condition;  I94O 


^-inch  rule. 


ENTIRZ:  PIEDMONT 


Forest  type 


All 
condi- 
tions 


Saw- timber  stands 


Aii 


Old 

growth 


Second 
growth 


Card wood 
and 
repro- 
duction 
stands 


Loblolly  pine -hardwoods, 
Shortleaf  pine-  hardwoods 
Virginia  pine- hardwoods. 
Bottom-land  hardwoods... 

Cove  hardwoods 

Upland  hardwoods 


All  types, 


Bd.  ft 

2,120 
1 ,  570 

1,750 
2,500 
1,200 


Bd-    ft 

A. 050 

2  ,720 
2,570 
2.920 

3  .6Z.0 
2,4%^ 


Bd     ft 


7,510 
6,170 
7,500 
7,050 
5,560 


Bd ft 

4.050 

2  ,640 
2,550 
2,660 

3  .460 
2,240 


1,310 


2,660 


6,070 


2,520 


Bd.   ft. 

80 
140 
110 
150 
260 
140 


i30 


NORTHERN  PIEDMONT 


Loblolly  pine-hardwoods., 
Shortleaf  pine  hardwoods, 
Virginia  pine-hardwoods . , 
Bottom-land  hardwoods. . .  , 

Cove  hardwoods 

Upland  hardwoods .  . . 


All  types, 


5iC 
1,280 

8^ 
i  ,420 
2  ,260 

^   ,160 


l,.i50 


1,500 

2 ,  440 
2,440 
2  .  ^  5c 
"^  .570 
2  .400 


2  ,  50( 


7  ,060 
5,94c 
u  ,820 
6,660 
4  .84C 


5  ,060 


1,^00 
2,-^80 

2  ,4iO 
2,^80 

3  ,3^0 
2,yK 


2  ,3'^C 


i40 
110 
i50 
2z.O 
130 


t'K' 


SOUTHERN  PIEDMONT 


Loblolly  pine-hardwoods. 
Shortleaf  pine -hardwoods 
Virginia  pine -hardwoods. 
Bottom-land  hardwoods... 

Cove  hardwoods. . • . , 

Upland  hardvroods 

All  types. .  , 


2  .250 
1,640 

1  .C^O 
2,000 

2  ,850 
1,240 


1  .410 


4. 180 
2  ,.^80 

2  .670 

3  .180 
3  .740 
2,490 


7  .  =^90 

6  .620 

I0,5i0 

8.190 

7n070 


2  .750 


7  ,640 


4.180 
2  ,700 
2  6^0 

2  ,850 

3  .600 
2  ,310 


2.630 


90 
140 
120 
150 
300 
150 


140 
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Table  18.  --  Volume  in  cords,  by  tree  species  and  type  of  material  ,19Z^0 


ENTIRE  PIEDMONT 

All  types 
of  material 

All 

sound- 

material 

Saw  timber  trees 

Sound 
trees 
under 
sawiog 

Tree  species 

Sawiog 
material 

Upper 
stems 

Cull 
trees 

size 

M  cords 

Percent 

M  cords 

li  cords 

M  cords 

M  cords 

M  cords 

Softwoods: 

Loblolly  pine . . . 

1,024.3 

1-4 

1,013.0 

5  58-7 

132  6 

321.7 

11.3 

Shortleaf  pine. . 

12,/^60.3 

17  i 

12,185,6 

5  ,,253 -8 

1,507-'^ 

5,424.1 

274.7 

Virginia  pine  - . • 

8,895.6 

12  2 

7.916.8 

2  ,702.2 

872-3 

4,342.3 

978.8 

Other  softwoods. 

621 .  U 

0^9 

^87.3 

264-.  1 

53.6 

269.6 

34.1 

All  softwoods. 

23,001^6 

31,6 

21,702.7 

8,778.8 

2,566,2 

10,357.7 

1,298.9 

Hardwoods : 

Northern  red  oak 

2,732.7 

3<8 

2,413.6 

1,055.0 

663.0 

695.6 

319.1 

Other  red  oaks. , 

7,710.9 

10.6 

6,998.9 

1,987-2 

1,078.3 

3,933.4 

712.0 

White  oak.. , 

9.553.6 

13-1 

8,795.8 

2,381,2 

1,341.2 

5,073.4 

757^8 

Chestnut  oak. . . . 

U,7Ub.U 

6.6 

3,779^7 

1,J12/^ 

573 . 5 

2,093.5 

966.7 

Other  white  oaks 

1,309^4 

1.8 

1,054^^ 

215.8 

108,1 

730.6 

254.9 

Red  maple  c 

2,191.4 

3  0 

1,369.9 

298-5 

171.6 

899-8 

821.5 

Black  tupelo. . . ■ 

l,439o9 

2.0 

i.,094.8 

232.9 

125.7 

736,2 

345.1 

Sweetgura , 

2,650.2 

3  7 

2,481.1 

590.^ 

351.9 

1,538,7 

169.1 

lellowpoplar. . . . 

8,237,1 

11.3 

7,663.4 

2,707.4 

1,470.3 

3,485.7 

573.7 

Beech 

6'^9  -^ 

0.9 

490.2 
2,876.1 

174.2 

103.6 

212.4 
1,618,1 

169.5 

Hickory, 

3,122,0 

4  3 

823  ■^  6 

434..  4 

245.9 

Ash 

950,3 

1-3 

722  •  "^^ 

1  ^^1.7 

80.'^ 

490.3 
1,928.4 

227.8 
1,290.3 

Other  hardwoods. 

A>371-8 

6.0 

3, 081  ,.5 

72A.0. 

42Q.1 

All  hardwoods 

^9,67^,4 

68-4 

42,822  0 

12,454..7 

6,931-2 

23,436.1 

6,853.4 

> 

72  ,6'77,.0 

....... 

64.524.7 

21,233^5 

9,497.4 

33,793^8 

8,152.3 

All  species. ,..../ 

Percent 

Percent 

Percent 
29.2 

Percent 

Percent 

Percent 

s 

100-0 

88.8 

13.1 

46  5 

11.2 

Chestnut . 

2  ,898.5 

...... 

.  -  .  , . 

.   .   -   0... 

..,,... 

...... 
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Table  18.  —  Volume  in  cords,  by   tree  species  and  type  of  material,  1940- 

Continued 


NORTHERH  PEDMONT 


All 
sound 
material 

Saw- timber  trees 

Sound 
trees 
under 
sawlog 
size 

Cull 
trees 

Tree  species 

All  types 
of  material 

Sawlog 
material 

Upper 
stems 

M  cords 

Percent 

li  cords 

M  cords 

M  cords 

9.1 
301.2 

379.9 
27.9 

M  cords 

14.2 
1,282,0 
1,965.3 

99.2 

M  cords 

Softwoods: 

Loblolly  pine . . . 
Shortleaf  pine . . 
Virginia  pine . . . 
Other  softwoods. 

57.6 
2,672.1 
3,962.0 

268.  z. 

0.2 

9.2 

13.6 

0.9 

57.6 

2,581.9 

3,507.6 

256.4 

34.3 

998.7 

1,162.4 

129.3 

90.2 

454.4 

12,0 

All  softwoods 

6,960.1 

23.9 

6,403.5 

2,324.7 

718.1 

3,360.7 

556.6 

Hardwoods: 

Northern  red  oak 
Other  red  oaks, , 

White  oak 

Chestnut  oak. . . . 
Other  white  oaks 

Red  maple 

Black  tupelo .... 

Sweetgum 

Yellowpoplar. . . . 
Beech 

1,563.7 

3,325.7 

5,058.9 

2,753.1 

490.3 

8O7.I 

537.5 

730.8 

3,168.3 

-300.9 

1,546.0 

345.7 

1,525.1 

5.4 

11.4 

17.4 

9.5 

1.7 

2.8 

1.8 

2.5 

10.9 

1.0 

5.3 

1.2 

5.2 

1,326.1 
3,008.1 
4,646.6 

2,137.7 
380.0 
459.0 
389-3 
674.6 

2,878.9 
220.7 

1,394.5 
234.7 

1,093.3 

587.8 

875.4 
1,188.1 

682.1 
57.6 
99.9 
93.3 

142.3 

983.6 
69.0 

369.3 
44.1 

253.6 

366.9 

477.7 

658.0 

352.4 

26.9 

58.4 

50.6 

84.2 

534.6 

40.9 

190.4 

23.1 

151.1 

371.4 

1,655.0 

2,800.5 

1,103.2 

295.5 

300.7 

245.4 

448.1 

1,360.7 

110.8 

834.8 

167-5 

688,6 

237.6 
317.6 
412.3 
615.4 
110.3 
348.1 
148.2 
56.2 

289.4 
80.2 

Hickorv 

151.5 

Ash 

111.0 

Other  hardwoods. 

431.8 

All  hardwoods 

22,153.1 

76.1 

18,643.5 

5,44b.l 

3,015.2 

10,332.2 

3,309.6 

All  species J 

29,113.2 

100.0 

25,247.0 

Percent 

86.7 

7,770.8 
Percent 

3,733.3 

Percent 

13, 742.  Q 
Percent 

3,866.2 
Percent 

26.7 

12.8 

13.3 

v 
f,  h  a  q  +  ri  n  f 

1,803.4 
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Table  18.  — Volume  in  cords,  by  tree  species  and  type  of  material,  I94O  — 

Continued 


SOUTHERN  PIEDMONT 


All 
sound 
material 

Saw- timber  trees 

Sound 
trees 
under 
sawlog 
size 

Tree  species 

All  types 
of  material 

Sawlog 
materia] 

Upper 
stems 

Cull 
trees 

M  cords 

Percent 

M  cords 

M  cords 

524-4 
4,255.1 
1,^^39  8 

134.8 

M  cords 

M  cords 

307-5 
4,142.1 
2,377.0 

170 , 4 

M  cords 

Softwoods  J 

Loblolly  pine,. 
Shortleaf  pine. ■ 
Virginia  pine .  <•  ■ 
Other  softwoods. 

966 .  ? 
9,788.2 
^.933.6 

3^3.0 

2,2 

22 -'^ 

11.3 
0.8 

955.4 
9,603.^7 
4,409^2 

3^0.9 

123  5 

1,206,5 

492.4 

25.7 

11-3 
184-5 

524.4 
22.-1 

All  softwoods . 

16,041-'^ 

36.8 

15  ,299,2 

6,^54,1 

1  ,848-1 

6,997.0 

742  . 3 

Hardwoods  J 

Northern  red  oak 
Other  red  oaks . . 

White  oak 

Chestnut  oak. . . . 
Other  white  oaks 

Red  maple. 

Black  tupelc.  ,.  0  . 

Sweetgum 

Yellowpoplar, . . . 

Beech.  .  - 0 

Hickorv" 

1,169^0 
A, 385, 2 
^,49A.'^ 
1,993.3 

819  ..1 
1,384.3 

902.4 
1,919.4 
^,068.8 

3 '^8.8 
1  ,576.0 

604.6 
2,846,7 

2,7 

10.1 

10,3 

4.6 

1.9 
3^2 

2,1 

4.4 
11.6 
0.8 
3.6 
1.4 
6,5 

1.087.^ 

3,990.8 

4,149-2 

1,642,0 

674.  "^ 

910.9 

70^,5 

1,806,5 

4,^^84.^ 

269. '^ 

1,^81,6 

487,8 

1,988,2 

467.2 

1,111.8 

1,193.1 

430.6 

158.2 

198,6 

139.6 

448,2 

x;723.8 

105-2 

454.3 

107.6 

470  •  4 

296,1 
600,6 
683.2 
221,1 

81.2 
113.2 

75,1 
267.7 
935.7 

62,7 
244.0 

57^4 
278  ,.0 

324.2 

2,278.4 

2,272,9 

990.3 

435.1 

599.1 

490,8 

1,090,6 

2,125.0 

101.6 

783.3 

322. 8 

1,239.8 

81.5 
394.4 
345.5 
351,3 
144.6 
473.4 
196,9 
112,9 
284.3 
89.3 
94.4 
116.8 
858,5 

Ash 

Other  hardwoods. 

All  hardwoods. 

27,522.3 

63.2 

23,978.5 

7,008,6 

3,916.0 

13-053.9 

3,543.8 

All  species,  ,  .  .  .  ■  <| 

43  ..563 -8 

100.0 

3Q  ,277,7 
Percent 

13,462.7 
Percent 

5,764.1 

Percent 

13-3 

20,050.9 
Percent 

4,286.1 
Percent 

\ 

90  -  2 

30.9 

46.0 

9.8 

Chestnut,  ,.,..■  ...  . 

1.095  1 

.  .  c  , ,  .  - 

0  .  ,,, 

. , , , 

4 
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Tkble  19.   —  Cubic-foot  volume,  by  tree  species  and  type  of  material,  I940 

ENTIRE  PIEDMONT 


Tree  species 


Softwoods : 
Shortleaf  and 

loblolly  pines 

Virginia  pine. . 

Other  softwoods 

All  softwoods 

Hardwoods: 

Oak 

Yellowpoplar. . . 

Hickory 

Other  hardwoods 
All  hardwoods 

All  species 


All  types  of 
material 


M  cu.  ft.  Percent 


886,120 

677,860 
46.260 


1.610.240 


1,609,380 
506 ,300 
183 ,360 
797.260 


4,706,540 


18.8 

14.4 

1.0 


All 

sound 

material 


Md. 


34.2 

10.8 

3.9 

16.9 


100.0 


M  cu.  ft. 


603,630 
■  43,740 


1.5U.790 


1,421,910 
469,660 
168,510 
599.520 


4,174,390 
Percent 


$.7 


Saw- timber  trees 


Sawlog 
material 


M  cu.  ft. 


Upper 
stems 


M  cu.  ft. 


391,850   112,540 

214,850    59,480 

19.990     3.74C 


626.690 


438,920 

171,460 

51;270 

U8.150 


175.760 


212,770 
80,690 
23,200 
75.510 


392.170 


1,436,490 

Percent 

30.5 


567,930 
Percent 


12.1 


Sound 

trees 

under 

sawlog 

size 


M  cu.  ft. 


Cull 
trees 


363 ,030 

329,300 

20^10 


712.340 


770,220 

217,510 

94,040 


1.^37.630 


2,169,970 
Percent 


46.1 


K  cu.  ft. 


18,700 

74,230 

2.520 


95,450 


187,470 

36,640 

U,850 

197.740 


436.700 


532,150 

Percent 

11.3 


NORTHERN  PIEDMONT 


177,300 

301,770 

19.950 

9.5 

16.1 

1.0 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

M  cu.  ft. 

Softwoods: 
Shortleaf  and 
loblolly  pines... 

Virginia  pine 

Other  softwoods... 

171,340 

267,380 

19.050 

68,960 

92,430 

9.720 

21,260 

25,890 

1,960 

81,120 

U9,060 

7.370 

5,960 

34,390 

900 

All  softwoods . . . 

499.020 

26.6 

457.770 

171.110 

49.110 

237.550 

41.250 

Hardwoods: 
Oak 

811,980 

195,060 

90,700 

276 .900 

43.3 

10.4 

4.9 

14.8 

706,600 

176,540 

81,560 

199.660 

220,270 
62,300 
22,920 
47.980 

106 ,230 
29,350 
10,100 
24.470 

380,100 
84,890 
48,540 

127,210 

105,380 

Yellowpoplar 

Hickorr 

18,520 
9,140 

Other  hardwoods. . . 

77.240 

All  hardwoods. . . 

1.374.640 

73.4 

1.164.360 

353.470 

170.150 

640.740 

210,280 

All  species .< 

1,873,660 

100.0 

1,622,130 

Percent 

86.6 

524,580 
Percent 

219,260 
Percent 

878,290 
Percent 

251,530 
Percent 

28.0 

11.7 

46.9 

13.4 

SOUTHERN  PIEDMONT 


Softwoods: 
Shortleaf  and 

loblolly  pines. 
Virginia  pine . . 
Other  softwoods 
All  softwoods 
Hardwoods: 

Oak 

Yellowpoplar. . . 

Hickory 

Other  hardwoods 
All  hardwoods 

All  species 


708,820 

376,090 

26.310 


1.111.220 


797,400 

311,240 

92,660 

520.360 


1.721,660 


2,832,880 


25.0 
13.3 
'3. 


39.2 


28.1 

11.0 

3.3 

18.4 


6078 


100.0 


M  cu.  ft.  M  cu.  ft.  M  cu.  ft.  M  cu.  ft.  M  cu.  ft 


696 ,080 

336,250 

24.690 


1.057.020 


715,310 

293,120 

86,950 

399.860 


1.495.240 


2,552,260 
Percent 


90.1 


322,890 

122,420 

10.270 


455.580 


218,650 

109,160 

28,350 

100.170 


456.330 


911,910 
Percent 


32.2 


91,280 

33,590 

1.780 


JL26^ 


281,910 

180,240 

12.640 


474t7?o 


106,540 
51,340 
13,100 
51.040 


222 ,020 


390,120 
132,620 

45,500 
248.650 


348,670 
Percent 


12.3 


816,890 


1,291,680 
Percent 


45.6 


12,740 

39,840 

1.620 


54.200 


82,090 

18,120 

5,710 

120.500 


226,420 


280,620 

Percent 

9.9 
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Table  20.  —  Growing  stock  in  cords,  by  tree  species  and 

diameter  class ,  1940 


ENTIRE  PIEDMONT 


Diameter  class  (inches) 

Tree  species 

All 
classes 

6-8 

10-12 

14  18 

20  and 
larger 

Softwoods  J 

Shortleaf  and  lob- 
lolly pines. , . . 
Virginia  pine , » . . . 
Other  softwoods... 

Cords 

13,198,600 

7 ,916  ,800 

587,300 

Cords 

5,745,800 

4.342,30c 

260  ,600 

Cords 

5  ,279  ,000 

2  ,,822  ,000 

142,900 

Cords 

1,900,900 
736,200 
101  200 

Cords 

272,900 
16  ,300 
73  ,600 

All  softwoods.  .< 

21,702,700 
Percent 
100.0 

10,3^7,700 
Percent 
47.7 

8,243,900 
Percent 
38-0 

2. ,738, 300 
Percent 
12.6 

362,800 

Percent 
1.7 

Hardwoods: 

Northern  red  oak.. 
Other  red  oaks. . , , 

White  oaks 

Red  maple . . « 

Sweetgum. ......... 

Cords 

1,750,600 
5 ,920  ,600 
11,607,200 
1,198,300 
2,129,200 
6,193,100 
2,441,700 
4,650,100 

Cords 

313  ,900 
1,817,400 
3,427,900 

441,^00 

•^31,400 
1.624,700 

682,600 
1,638,100 

Cords 

381,700 
2,116,000 
4,469,600 

458,100 

807  ,300 
1,861.000 

935,^00 
1,664,300 

Cords 

443  ,800 

1,233,500 

2,168,600 

218,500 

4^^8,700 

1,791,400 

630,900 

959,800 

Cords 

611,200 
753,700 
1,541,100 
80  ,000 
131,800 
916  ,000 
192  ,700 
387,900 

Yellowpoplar 

Hickory. 

Other  hardwoods. . . 

All  hardwoods.  .< 

35,890,800 
Percent 
100.0 

10, 67 '^,'700 
Percent 
29.7 

12,693,^^00 
Percent 

3^-4 

7,90^^,200 
Percent 
22-0 

4,614,400 

Percent 

12.9 

All  species  o  .......< 

Cords 
57, '^93. 500 
Percent 
100.0 

Cords 
21 ,03^5, 400 
Percent 
36.5 

Cords 

20,937,400 
Percent 
36  4 

Cords 

10,043,500 
Percent 
18.  5 

Cords 
4,977,200 
Percent 
8.6 
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Table  21.  —  Growing  stock  per  acre  in  cords,  by  forest 
type  and  condition,  1940 


ENTIRE  PIEDMONT 


Forest  type 


Loblolly  pine-hardwoods., 
Shortleaf  pine-hardwoods 
Virginia  pine-hardwoods., 
Bottom- land  hardwoods. . . , 

Cove  hardwoods , 

Upland  hardwoods , 


All  types, 


All 
condi- 
tions 


Cords 


12.59 
11.98 

7.66 
11.8? 
14.57 

9.39 


9.i 


Saw-timber   stands 


Old 

growth 


Cords 

24.64 
21,96 
24.30 
22.41 
18.49 


20.06 


Second 
growth 


Cords 

21.80 
17.06 
15.63 
16.55 
18.03 
13.67 


15-60 


Cordwood 
and 

repro- 
duction 

stands 


NORTHERN  PIEDMONT 


Loblolly  pine-hardwoods., 
Shortleaf  pine  hardwoods 
Virginia  pine-hardwoods.. 
Bottom-land  hardwoods.... 

Cove  hardwoods , , 

Upland  hardwoods 


All  types, 


4 
11 

7 
10 
13 

9 


34 
43 
45 
58 
11 
26 


9-24 


28.62 
22.62 

16.47 
21.06 
16.75 


17-50 


9,96 
17.65 
15.49 

15.79 
17-02 
13-30 


14.69 


SOUTHERN  PIEDMONT 


Loblolly  pine-hardwoods., 
Shortleaf  pine-hardwoods, 
Virginia  pine-hardwoods.. 
Bottom-land  hardwoods.... 

Cove  hardwoods , 

Upland  hardwoods 


All  types. 


13.24 
12.12 

7.84 
12.89 
16.70 

9.51 

10.33 


23.98 
20.62 
33.08 
26.38 
22.14 

24.03 


22.40 
17.66 

15.74 
17.06 

19.17 
14.00 

16.15 
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Table  22.  —  Current  annual  net  growth  of  saw  timber,  by  tree  species 

and  forest  condition,  19A0 


ENTIRE  PIEDMONT 


Tree  species 


All 
conditions 


Saw-timber 
stands 


Cordwood 
and 

repro- 
duction 

stands 


Softwoods: 

Shortleaf ,  loblolly  pines, 

Virginia  pine  o  .  . .  . , 

Other  softwoods , 

All  softwoods 


M  bd.  ft 

1^5  5,800 

130,600 

6.500 


292,900 


Hardwoods? 

Oak. . . » 

Gums  and  yellowpoplar . 
Other  hardwoods ....... 

All  hardwoods. ...... 


158.500 

123 .^00 

49  .700 


All  species. 


331.600 


624,500 


Percent 


24  9 

20  9 

11 


M  bd.  ft- 

116,000 

72  ,300 

4.700 


M  bd.  ft. 

39,800 

58,300 

1,800 


46.9 


193  .000 


25-4 
19  7 

8  0 


120  ,600 
95,200 
38,700 


53  1 


254.500 


100-0 


447  ,500 


99,900 


37  ,900 
28  ,200 
11 ,000 


77,100 


177  ,000 


NORTHERN  PIEDMONT 


Softwoods; 

Shortleaf,  loblolly  pines. 

Virginia  pine , 

Other  softwoods , 

All  softwoods 


27  .100 

57,500 

2,900 


87 ,  500 


Hardwoods; 

Oak 

Gums  and  yellowpoplar. 

Other  hardwoods 

All  hardwoods 


74,900 
50,400 
18,800 


144,100 


All  species, 


231,600 


11.7 

24  •  8 

1.3 


37.8 


32.3 

21.8 
8.1 


62,2 


100.0 


17,600 

31,500 

2,100 


51,200 


57,JOO 
39,400 
14,300 


110,800 


162  ,000 


9,500 

26,000 

800 


36,300 


17,800 

11 ,000 

4,500 


33,300 


69,600 


SOUTHERN  PIEDMONT 


Softwoods; 

Shortleaf,  loblolly  pines, 

Virginia  pine 

Other  softwoods 

All  softwoods, 


128,700 

73  .100 

3,,  600 


205,400 


Hardwoods; 

Oak 

Gums  and  yellowpoplar. 

Other  hardwoods 

All  hardwoods. ...... 


83  ,600 
73  .000 
30,900 


All  species. 


187,500 


392  ,900 


32,8 

18.6 

"9 


52.3 


21.3 

18,6 
7.8 


kl'l 


100.0 


98,400 

40,800 

2,600 


141 ,800 


63  ,  500 
55,800 
24,400 


143  ^700 
285,500 
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30,300 

32,300 

1  ,000 


63  ,600 


20 ,100 

17,200 

6,500 

^3 ,800 


107.400 
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Table  23.  -^  Current  annual  net  grovrth  of  growing  stock  in  cords,  by 
tree  species  and  forest  condition,  1940 


ENTIR- 

E  PIEDMONT 

Cord wo ud 

Tree  species 

All 
conditions 

Saw- timber 
stands 

and 
repro- 

duction 

stands 

Cords 

Percent 

Cords 

Cords 

Softwoods: 

Shortleaf  ,  loblolly  pines 

754,500 

22.3 

433 ,200 

321,300 

Virginia  pine . 

750,800 
43 ,400 

22.2 

292,300 
25,500 

458,500 
17,900 

Other  softwoods 

1.3 

All  softwoods 

1,548,700 

45.8 

751,000 

797,700 

Hardwoods: 

Oak 

■825,300 
598,800 
410,500 

24^4 
17.7 
12,1 

473  ,700 
368,200 
229  ,700 

351,600 
230,600 
180,800 

Gums  and  yellowpoolar. 

Other  hardwoods 

All  hardwoods 

1,834,600 

54.2 

1,071,600 

7d3  ,000 

All  SDecies 

3,383,300 

100.0 

1,822,600 

1,560,700 

NORTHEM  PIEDMONT 


Softwoods: 

Shortleaf,  loblolly  pines 

Virginia  pine 

Other  softwoods 

All  softwoods 


Hardwoods: 

Oak 

Gums  and  yellowpoplar. 
Other  hardwoods 

All  hardwoods. 


All  species, 


150,100 

336,700 

22,100 


11.4 

25.5 

1-7 


508,900 


38.6 


413  .400 
231^900 
164.900 


31-3 

17.6 
12.5 


810  ,200 


61. 4 


1,319.100   100-0 


71 ,800 

1^9,200 

13  .000 


78,300 

217,500 

9,100 


204  ,000 


304,900 


223  ,200 

141.300 

80  ,000 


190  ,200 
90.600 
84.900 


444,500 


365  ,700 


648,500 


670,600 


SOUTHE] 

^m   PISDMON^ 

^ 

Softwoods: 

Shortleaf  ,  loblolly  pines 

Virp'inia  nine 

604,400 

414,100 

21,300 

29.3 

20.1 
1.0 

361,400 

173  ,100 

12,500 

243  ,000 
241 ,000 

Other  softwoods 

8,8u0 

All  softwoods 

1,039,800 

50.4 

547,000 

492,800 

Hardwoods: 

Oak 

411,900 
366,900 
24*^.600 

19.9 
17.8 
11.9 

250,500 
226,900 
149,700 

161,400 

Gums  and  yellowpoplar 

Other  hardwoods 

140  ,000 
95,900 

All  hardwoods 

1,02^,400 

49.0 

627,100 

397,300 

All  species 

2,06^,200 

100.0 

1,174,100 

890,10:. 
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Table  24-  —  Current  annual  net  growth  of  cubic-foot  growing  stock,  by 
tree  species  and  forest  condition,  1940 


ENTIRE  PIEDMONT 


Tree  species 


All 
conditions 


Saw  timber 
stands 


Cordwood 
and 

repro- 
duction 

stands 


Softwoods; 

ShorLleaf ,  loblolly  pines, 

Virginia  pine , 

Other  softwoods. o 

All  softwoods , 


M  cu.  ft. 

^1  .210 

5?,  290 

3  ,230 


.i,rv 


Hardwoods: 

Oak. 

Gums  and  yellowpop±ar. 

Other  hardwoods 

All  hardwoods 


51,-780 
37  .74c 
27  .200 


116.-2C 


All  species, 


228,^50 


Percent 


22.4 
25. i 

1.4 


M  cu.  ft- 

30.760 

22.490 

i  .8^0 


48: 


'^,  ^ 


40 


22  7 
16  -5 

11.9 


30,270 
23,430 
15  ,690 


^1 


69  .390 


i24,'^^0 


M  cu.  ft. 

20,450 

34.800 

1 ,340 

^^6,^90 


21,510 
14.310 
11.510 


47,330 


1O3  .920 


NORTHERN  PIEDMONT 

Softwoods  J 

Short  leaf ,  loblolly  pines  ......-, 

Virginia  pine 

Other  softwoods 

10  .0^0 

25  .640 

1  .650 

113 
28.8 

1  9 

5,100 

9-140 

980 

4.950 

16.500 

670 

Ail  softwoods 

3  7. ,3  40 

42  0 

i5  ,220 

22  .,120 

Hardwoods: 

Oak.. 

Gums  and  yellowpoplar  ■ 

Other  hardwoods  - 

25  ,740 
14. 580 
11  ,2'^0 

29.0 
16,4 
12,6 

14-170 
8  ,950 
5,880 

11,570 
5,630 
5.370 

All  hardwoods 

~I  ,^X' 

^8.0 

29  .000 

22,570 

All  species 

88,910 

100.0 

.   44 .220 

44,690 

SOUTHERN  PIEDMONT 


Softwoods; 

Shortleaf  ,  loblolly  pines 

41,160 

29.5 

25  .660 

15,500 

Virginia  pine 

31.650 
1 ,  580 

22  7 

13,350 
910 

18,300 
670 

Other  softwoods 

1.1 

All  softwoods 

74,^90 

'^3,'^ 

:^9.,^20 

34,-^70 

Hardwoods: 

Oak 

26  ,040 

18.7 

16,100 

'S940 

Gums  and  yellowpoplar. 

23,160 

16,6 

14,480 

8,680 

Other  hardwoods 

15,950 

11,4 

9,810 

6,140 

All  hardwoods 

65,150 

4b. 7 

40,390 

24,760 

All  species 

139,540 

100.0 

80  ,310 

5Q,230 
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Table  25.  —  Current  annual  net  grov/th  per  acre,  by  forest  t^'-pe  and 

condition,  19A-0 


ENTIRE  PIEDMONT 


Forest  type 


All 
conditions 


Saw-timber 
stands 


Cordwood  and 

reproduction 

stands 


Bd.  ft. 


Loblolly  pine-hardwoods., 
Shortleaf  pine-hardwoods, 
Virginia  pine-hardwoods., 
Bottom-land  hardwoods . . . , 

Cove  hardwoods 

Upland  hardwoods. .   


150 
122 
102 
130 
195 


All  types 


109 


Cord 


Bd.  ft. 


Cord 


Bd.  ft. 


Cord 


0.69 
0.70 
0.63 
0.6? 
Oo86 
0.51 


262 

176 
182 
183 
2A0 
U5 


0.98 
0.79 
0.79 
0.79 
0.88 
0.58 


0.60 


168 


0.70 


31 
55 
60 
59 
108 
55 


0.38 
0.60 
0.56 
0.52 
0.80 
O.U 


57 


0.51 


NORTHERN  PIEDMONT 


Loblolly  pine-hardwoods. 
Shortleaf  pine-hardwoods, 
Virginia  pine-hardwoods . , 
Bottom-land  hardwoods. , . , 

Cove  hardwoods 

Upland  hardwoods , 


All  types, 


30 
10 /!^ 

92 
118 
190 

91 


0.26 
0.67 
0.62^ 
0-63 
0.82 
0.50 


98  0  58 


88 
157 
177 
169 
2^6 
lU 


159 


0.^2 
0.75 
0,76 
0.76 
0.88 
0.56 


0.66 


52 
5U 
59 
99 
A9 


0.18 
0.60 
0.58 
0.A8 
0.72 
0.U5 


53 


0.52 


SOUTHERN  PIEDMONT 


Loblolly  pine-hardwoods. , 
Shortleaf  pine-hardwoods, 
Virginia  pine-hardwoods.. 
Bottom-land  hardwoods . . . , 

Cove  hardwoods 

Upland  hardwoods , 


All  types. 


159 
126 

110 
UO 
203 
101 


116 


0.72 

0.71 
0.63 

0.70 
0-91 
0.51 


0.62 


271 
181 
186 
192 
230 
U8 


\lk 


1.01 
0.80 
0.80 
0.80 
0.88 
0.60 


0.73 


35 
55 
06 
58 
127 
60 


61 


O.AO 
0.59 
0 .  53 
0.55 
0.99 
O.U 


0.51 
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Table  26.  —  Saw-timber  commodity  drain,  by  product  and  tree  species,  1940 


ENTIRE  PIEDMONT 


Product 

All 
species 

Short- 
leaf  and 
loblolly 
pine 

Virginia 
pine 

Other 
soft- 
woods 

Oak 

Gums 

and 
yellow- 
poplar 

Other 
hard- 

?700ds 

M  bd.ft. 

M  bd.ft. 
185,400 

3,300 

24,100 
14,000 

2,300 
400 

M  bd.ft. 
61,500 

M  bd.ft. 
3,200 

M  bd.ft. 

M  bd.ft. 

49,300 

7,600 

100 

M  bd.ft. 

Saw!  op"S.. 

360,800 
9,500 
3,800 
9,900 
38,500 
37,200 
4,500 
2,400 
1,900 

58,700 

200 

100 

9,900 

2,700 

Veneer  logs 

Cooperage  bolts. 

1,700 

300 

Pulpwood 

Juel  wood 

Fence  posts 

Poles  and  piles. 
All  others 

11 ,  500 

12,700 

100 

2,700 
1,600 

200 

2,600 

7,300 
1,400 

1,600 
400 
100 

300 

400 

100 

700 

All  products. . 

468,500 

229,500 

86,100 

6,100 

78  ,000 

61 ,400 

7,400 

NORTHERN  PIEDMONT 

Sawlogs 

89  ,100 

2,200 

700 

2,600 

16  ,000 

7^000 

2,100 

100 

400 

29,900 

500 

6,000 
700 

100 

23  ,000 

600 

23  ,300 

11 ,200 
1,300 

1 ,100 

Veneer  logs 

Cooperage  bolts. 
HeviTi— tie  bolts.  « 

900 

200 

2,600 

Pulpwood 

Fuel  wood 

Fence  posts 

Poles  and  piles. 
All  others 

8  ,000 
2,400 

1,900 
100 

100 

1,500 

3.600 
300 

200 
300 

100 

100 

100 

100 

All  products. . 

120  ,200 

37,200 

33  ,600 

2,200 

29,900 

14,600 

2,700 

SOUTHERN  PIE] 

:mont 

Sawlogs 

271,700 
7,300 
3,100 
7,300 
22,500 
30,200 
2,400 
2,300 
1,500 

155,500 

2,800 

18,100 
13  ,300 

2,200 
400 

38,500 

2,600 

35,400 

200 

100 

7,300 

38,100 

6,300 

100 

1  -600 

Veneer  logs 

Cooperage  bolts. 
Hewn~tie  bolts . . 

800 

100 

Pulpwood 

Fuel  wood -.  . 

Fence  posts 

Poles  and  piles. 
All  others 

3,500 

10 ,300 

100 

800 
1,500 

100 

1,100 

3,700 
1,100 

1,400 
100 
100 

200 

300 

600 

All  products. . 

348,300 

192,300 

52,500 

3,900 

48,100 

46,800 

4,700 
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Table  27- 


Cubic-foot 


conimodity  drain,  by  product  and  tree  species,  1940 
ENTIRE  PIEDMONT 


Product 

All 
species 

Short-   i 
leaf  and 
loblolly 
pine 

Virginia 
pine 

Other 
soft- 
woods 

Oak 

Gums  and 
yellow- 
poplar 

Other 
hard- 
woods 

M  cu.ft, 

82,190 

2  ,3^^0 

1,100 

2,310 

15,570 

35,870 

3,520 

610 

570 

M  cu.ft. 

M  cu.ft. 
15,270 

M  cu.ft. 
610 

M  cu.ft. 

11,910 

50 

20 

2,310 

20 

12,930 

600 

M  cu.ft. 

9,550 

1,280 

70 

M  cu.ft. 

Sawlogs 

Veneer  logs 

Cooperage  bolts. 
Hewn-tie  bolts . » 

44,280 
900 

570 
1,040 

110 

Pulpwood 

Fuel  wood. ...... 

Fence  posts 

Poles  and  oiles . 

9  ,090 

6,530 

10 

590 

160 

4/740 

9,380 

20 

1,340 

1,630 
3,080 

10 

90 
3,950 
1,550 

20 

All  others , 

100 

100 

200 

All  products 

144,110 

61,560 

29,^20 

2,050 

27 ,940 

15,620 

7,420 

NORTHERN  PIEDI 

^lONT 

Sawlogs  0 . ^ , . , . . . 
Veneer  logs. . . . - 
Cooperage  bolts. 
Hewn-tie   bolts . . 

21,220 

1,120 

290 

600 

7,050 

7,970 

1 ,900 

30 

140 

7,670 

170 

2,530 
470 

30 
10 

6,120 

90 

3  ,280 
1,590 

120 

760 

50 

5,040 

600 

10 

4,o20 

130 

2,030 

220 

30 

240 
900 

Pulpwood. ..,,... 
Fuel  wood. ...... 

Fence  posts. ... . 

Poles  and  piles. 
All  others 

1,160 
240 

70 
1,050 
1,010 

30 

10 

40 

All  products.,  . 

40 ,320 

10,880 

11 ,080 

930 

10,430 

3,690 

3,310 

SOUTHERN  PIEDMONT 


Sawlop's . 

60,970 

1,250 

810 

1,710 

8,520 

27,900 

1,620 

580 

430 

36,610 

9,150 

490 

6,870 
50 
20 

1,710 
10 

8,310 
470 

7,520 

1,060 

40 

330 

Veneer  loc^s 

140 

Cooperage  bolts. 

T-fpTirn  — t  "IP    bciT  I"  R 

730 

20 

Pulpwood 

Fuel  wood 

Fence  posts 

Poles  and  piles. 
All  others 

6,560 

6,060 

10 

560 

150 

1,460 

7,790 

20 

580 

470 
2,840 

20 

2,900 

540 

20 

50 

70 

160 

All  products. . 

103 ,790 

50,680 

18,440 

1.120 

17,510 

ll,o'-0 

4,110 
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Table  29-  --  Production  or  consumption  of  timber  by  nrimary  forest 

industries,  1940 


ENTIRE 

PIEDMONT 

Number 

of 
estab- 
lish- 
ments 

Unit 

of 

measure 

Production  or  consumption,  by  species 

Industry 

All 
species 

Short- 
leaf  and 
loblolly 
pines 

Vir- 
ginia 
pine 

Other 
soft- 
woods 

Oak 

Gums 
and 
yellow- 
poplar 

Other 

hard 

woods 

Lumber 

Veneer 

1,196 
3 

17 

15 

Mil.b..f . 
Mil.b.f. 

M  cords 
M  pieces 

M  cords 

M  cords 
M  pieces 

M  cords 

382,8 

8,4 
17.7 
207 
1,67  A. .8 
57^1 
22 
86.0 

1*57,4 

67.2 

3.2 

60.1 

0.3 

0.4 

207 

713.8 

10.3 

52.0 
7.2 
0.8 

2.9 
0.9 

Cooperage. , . 

Hewn  tie s . , . 

15-2 

322.8 

0.1 
22 
16-6 

1-3 

293.3 
0.3 

18. 4 

Fuel  woodo . . 
Fence  posts, 
Poles ,  piles 
All  others. . 

159.3 

185.6 
28.0 

1-6 

12.5 

1.6 

0.4 

53.3 

SOUTHERN  PIEDMONT 


NORTHERN  PIEDMO^ 

IT 

Lumber 

Veneer ..... , 

322 

5 

Mil.b.f. 

Mil..b  f. 
M  cords 

M  pieces 
M  cords 
M  cords 

93  4 

3  9 
54 
642,0 
31-^^ 

31  0 
53  4 

25-7 

1  1 

100-4 

0.6 
10-2 

23-6 

54 
379.0 
2.3 

11.3 

1.2 

Cooperage, , . 
Hpwn  tnp.s  .  .  • 

0.2 

Fuel  wood. . . 
Fence  posts. 

30.2 

79.0 
19.0 

Poles,  piles 
All  others. , 

4 

M  pieces 
M  cords 

1 
3  7 

1 

1.1 

'"o'6 

"oU 

0.2 

1-4 

Lumber, . . . 
Veneer. . . . 
Cooperage. 
Hewn  ties. 
Fuel  wood. 
Fence  posts 
Poles,  piles 
All  others. , 


874 
3 

12 


11 


Mil.b.f, 
Mil.b.f, 

M  cords 
M  pieces 

M  cords 

M  cords 
M'pieces 

M  cords 


289^4 

8,4 

13-8 

153 
1,032,8 
25.6 
21 
82,3 


166 . 4 


41.5 


12.6 


0.2 


269.4 
0.1 
21 
15-5 


192.9 
0,3 


1.0 


2.6 


8,2 


12.5 


36.5 
0.3 
3.4 

153 

334.8 
8.0 


1.2 


40.7 
7.2 
0.6 


129.1 


0.2 


-81- 


Literature  Cited 

(1)  BALLAGH,  JAMES  C. ,  ed. 

1909.   Southern  economic  history,  I607-I865  (Vol.  V  in  "The  South 
in  the  building  of  the  nation").   67?  pp.  Richmond,  Va. 

(2)  BARHETT,  LEONARD  I.  ,  AND  DOWNS,  A.  A, 

1942.   Hardwood  invasion  in  pine  forests  of  the  piedmont  plateau. 
Ms.  submitted  for  publication, 

(3)  BELL,  LANDON  C 

1927.   The  old  free  state.   Vol.-  I.   623  pp.  Richmond,  Va. 

(A)  BRADFORD,  THOMAS  G- 

1838.   Illustrated  atlas,  geographical  statistical,  and  historical, 
of  the  United  States,   170  pp.  Boston. 

(5)  BIRD,  WILLL4M 

1929.  Histories  of  the  dividing  line  betwixt  Virginia  and  North 
Carolina 0  341  pp.  Raleigh;  N.  C-  N.  C.  Hist.  Comm. 

(6)  CAREY,  H,  D  ,  AND  LEA,  I.  ,  pub, 

1827 .  Historical,  chronological,  and  geographical  American  atlas. 
53  sees.  Philadelphia c 

(7)  GRANTHAM,  J  B. 

19A0.   Wood  using  industries  of  Virginia.   Va,  Poljtec.  Inst.  Bui. 
:C{XIVj1.   Blacksburg,  Va,. 

(8)  GWATHMEY,  JOHN  H 

1937.   Twelve  Virginia  counties.   469  pp.   Richmond,  Va. 

(9)  HEPTING,  GEORGE  H. ,  et  al. 

1942.   Second  progress  report  on  the  little -leaf  disease  of  southern 
pines o   25  pp. ,  mimeographed 

(10)  MORSE,  JEDIDIAH 

1795.   American  geography.   ^^31  pp.  Edinburgh.-  - 

(11)  REYNOLDS,  R.  V.  ,  AND  PIERSON  ,  A  H 

1923,  Lumber  cut  of  the  United  States,  1870  1920-  U.  S.  Dept.  Agr. 
-  Bui.  1119.   63  pp. 

(12)  UNITED  STATES  BUISAU  OF  THE  CENSUS 

Census  of  agriculture  (decennial),  1850-1940,  incl, 

(13)  ^ 

Census  of  manufactures,  1822,  i860,  1880,  I89O ,  I909.  | 

(14)  

Census  of  population,  1790-1940,  incl. 


-82- 


i 


(15) 


1937'   Personnel  and  pay  roll  in  industry  and  business,  and  farm 
personnel,  by  counties  (Census  of  business,  1935). 
l6l  pp.  Washington. 


(16)  UNITED  STATES  WORKS  PROGRESS  ADMINISTRATION  —  WRITERS'  PROJECT 

1940.   Virginia  —  a  guide  to  the  old  dominion.   699  pp.  New  York. 

(17)  VIRGINIA  FOREST  SERVICE 

19A-2.  Unpublished  forest-fire  records. 

(18)  VIRGINIA  STATE  CHAMBER  OF  COMMERCE 

1939.  Directory  of  Virginia  industries.  The  Commonwealth,  Feb., 
1939. 

(19)  VIRGINIA  STATE  PLANNING  BOAPtD 

1937-  Report.   Vol.  IV-A:  land  use  and  agriculture,  sects.  1-2. 
137  PP*  J  mimeographed. 


-83- 


1 


]uir 


